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NewforCOPDl 


Introducing  premeasured,  premixed  Duo 

It's  the  first  and  only  one-step  dual-therapy  nebulizer  solution 
for  COPD,  with  improved  efficacy  over  albuterol  or  Ipratropium 
alone — and  no  increased  safety  risk.' 

DuoNeb  is  indicated  for  the  treatment  of  bronchospasm 
associated  v\^ith  COPD  in  patients  requiring  more  than  one  I 

bronchodilator  In  a  1 2-week  clinical  study,  the  most  common 
adverse  reactions  reported  with  DuoNeb  Inhalation  Solution 
were  chest  pain,  pharyngitis,  diarrhea,  bronchitis,  nausea  and 
leg  cramps. 

Albuterol  sulfate  can  have  a  significant  cardiovascular  effect, 
significant  hypokalemia  and  the  potential  life-threatening 
paradoxical  bronchospasm.  Caution  is  advised  in  patients  with 
convulsive  disorders,  hyperthyroidism,  diabetes  mellitus,  narrow-angle 
glaucoma,  prostatic  hypertrophy  or  bladder-neck  obstruction. 
Co-administration  of  DuoNeb  Inhalation  Solution  and  other 
sympathomimetic  agents  may  increase  the  risk  of  adverse 
cardiovascular  effects. 


uoNet) 

'  ifn  bromide  and  albuterol  sulfate) 


•  ilize  t  QID 


nebulizer  solution  for  COPD. 

Vial  Contains:  0.5  mg  Ipratropium  Bromide 

3.0  mg  Albuterol  Sulfate 

(equivalent  to  2.5  mg  Albuterol  Base) 

y^  800-755-5560 
>      www.deyinc.com 


Please  see  following  page  for  prescribing  information. 
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DuoNeb^" 

(Ipratropium  Bromide  0.5  mg/Albuterol  Sulfate  3.0  mg') 

Inhalation  Solution 

"Equivalent  to  2.5  mg  albuterol  base 

BRIEF  SUMMARY  OF  PRESCRIBING  INFORMATION 
INDICATIONS  AND  USAGE 

OuoNeb  IS  indicateti  lor  Hie  Irealmeni  ol  broiictiospasm  associated  with  COPD  in  patients  requiring  more  tlian 
one  Dronchodilalor 

CONTRAINDICATIONS 

DuoNeb  IS  conlraindicated  in  patients  witti  a  history  ol  hypersensitivity  to  any  ol  its  components,  or  to  atropine 

and  lis  derivatives. 

WARNINGS 

Parsdoilcal  Bronchospasm:  In  the  clinical  study  ol  DuoNet)  paradoxical  bronchospasm  was  not  observed 
However,  paradomcal  bronchospasm  has  been  observed  wilh  both  inhaled  ipratropium  bromide  and  albuterol 
products  and  can  be  lile-lhrealening  II  Ihis  occurs,  DuoNeb  should  be  discontinued  immediately  and  alternative 
therapy  instituted 

Do  Not  Exceed  Recommended  Dose:  Fatalities  have  been  reported  in  association  with  excessive  use  ol  inhaled 
products  coniainmg  sympathomimetic  amines  and  with  the  home  use  ol  nebulizers. 
Camiovasculai  Etiect:  DuoNeb,  like  other  beta  adrenergic  agonists,  can  produce  a  clinically  signilicant  cardio- 
vascular etlecl  m  some  patients  as  measured  by  pulse  rate,  blood  pressure,  and/or  symptoms.  Although  such 
eltects  are  uncommon  loc  DuoNeb  at  recommended  doses,  il  they  occur  the  drug  may  need  to  be  discontin- 
ued In  addition,  beta  agonists  have  been  reported  to  produce  ECG  changes,  such  as  flattening  ol  the  T-wave, 
prolongation  ol  the  QTc  interval,  and  ST  segment  depression  The  clinical  significance  of  these  findings  is 
unknown  Therelore,  OuoNeb  like  oinei  sympathomimetic  amines,  should  be  used  with  caution  in  patients  with 
cardiovascular  disorders  especially  coronary  insutticiency,  cardiac  arrhythmias,  and  hypertension 
Immediate  Hypersensitivity  Reactions:  Immediate  hypersensitivity  reactions  to  albuterol  and/or  ipratropium 
bromide  may  occur  after  the  administration  ol  DuoNeb  as  demonstrated  by  rare  cases  of  urticaria,  angioedema, 
rash,  pruritus,  oropharyngeal  edema,  bronchospasm,  and  anaphylaxis, 
PRECAUTIONS 
General 

1  Effects  Seen  wilh  Svmoalhomimelic  Druos:  As  with  all  products  containing  sympathomimetic  amines, 
DuoNeb  should  be  used  with  caution  in  patients  with  cardiovascular  disorders,  especially  coronary  insufficiency, 
cardiac  arrhythmias,  and  hypertension,  in  patients  with  convulsive  disorders,  hyperthyroidism,  or  diabetes  mel- 
litus;  and  in  patients  who  are  unusually  responsive  to  sympathomimetic  amines  Large  doses  ol  intravenous 
albuterol  have  been  reported  to  aggravate  pre-existing  diabetes  mellitus  and  ketoacidosis  Additionally,  p-agonists 
may  cause  a  decrease  in  serum  potassium  in  some  patients,  possibly  through  intracellular  shunting  The 
decrease  is  usually  transient,  not  requiring  supplementation 

2  Etfects  Seen  wilh  Anticholinergic  Drugs  Due  to  the  presence  ol  ipratropium  bromide  in  DuoNeb.  it  should  be 
used  with  caution  in  patients  with  narrow-angle  glaucoma,  prostatic  hypertrophy,  or  bladder-neck  obstruction 

3  Use  in  Hepatic  or  Renal  Diseases,  DuoNeb  has  not  been  studied  in  patients  with  hepatic  or  renal  msufliciency 
It  should  be  used  wiih  caution  in  these  patient  populations 

Information  tor  Patients 

The  action  ol  DuoNeb  should  last  up  to  5  hours  DuoNeb  should  not  be  used  more  Irequently  than  recom- 
mended Pahents  should  be  instructed  not  to  increase  the  dose  or  frequency  ol  DuoNeb  without  consulting  their 
healthcare  provider  II  symptoms  worsen,  patients  should  be  instructed  to  seek  medical  consultation 
Patients  must  avoid  exposing  their  eyes  to  this  product  as  temporary  papillary  dilation,  blurred  vision,  eye  pain, 
or  precipitation  or  worsening  ol  narrow-angle  glaucoma  may  occur  and  therelore  proper  nebulizer  technique 
should  be  assured,  particularly  il  a  mask  is  used 

II  a  patient  becomes  pregnant  or  begins  nursing  while  on  DuoNeb,  they  should  contact  their  healthcare  provider 
about  use  ol  DuoNeb 
See  the  illuslraled  Patient's  Instruction  lot  Use  in  the  product  package  insert. 

Drug  Interactions 

Anlicholineroic  aoents:  Although  ipratropium  bromide  is  minimally  absorbed  into  the  systemic  circulation,  there 
IS  some  potential  lor  an  additive  interaction  with  concomitantly  used  anticholinergic  medications  Caution  is, 
therefore,  advised  in  the  co-administration  ol  DuoNeb  with  other  drugs  having  anticholinergic  properties 
B-adreneroic  aoents  Caution  is  advised  in  the  co-administration  of  DuoNeb  and  other  sympathomimetic  agents 
due  to  the  increased  risk  ol  adverse  cardiovascular  eltects 

B-receoior  blocking  aoenis.  These  agents  and  albuterol  sullate  inhibit  the  effect  of  each  other  p-receptpr  block- 
ing agents  should  be  used  with  caution  in  patients  with  hyperreactive  airways,  and  il  used,  relatively  selective  D, 
selective  agents  are  recommended, 

CMsliss,  The  electrocardiogram  (ECGl  changes  and/or  hypokalemia  that  may  result  Irom  the  administration  ol 
non-potassium  spanng  diurehcs  Isuch  as  loop  or  thiazide  diuretics)  can  be  acutely  worsened  by  p-agonists, 
especially  when  the  recommended  dose  ol  the  (i-agonisl  is  exceeded  Although  the  clinical  significance  ol  these 
effects  IS  not  known,  caution  is  advised  m  the  co-admmistration  of  p-agonist-containing  drugs,  such  as  DuoNeb 
v/lh  non-polassium  spanng  diuretics 

Monoamine  oxidase  inhibitors  or  tricyclic  anlideoressants:  DuoNeb  should  be  administered  with  extreme  cau- 
tion to  patients  being  treated  with  monoamine  oxidase  inhibitors  or  tricyclic  antidepressants,  or  within  2  weeks 
ol  discontinuation  of  such  agents  because  the  action  ol  albuterol  sulfate  on  the  cardiovascular  system  may  be 
potentiated 

Careinogenesls.  Mutagenesis.  Impairment  ol  Fertility 

Albuterol  Sullate  In  a  2-year  study  in  Sprague-Dawley  rats,  albuterol  sullate  caused  a  signilicanl  dose-relaled 
increase  in  the  incidence  ol  benign  leiomyomas  ol  the  mesovanum  at  and  above  dietary  doses  of  2  mg/kg 
(approximately  equal  to  the  maximum  recommended  daily  inhalation  dose  for  adults  on  a  mg/m^  basis)  In 
another  study,  this  effect  was  blocked  by  the  coadministration  ol  propranolol,  a  non-selective  beta-adrenergic 
antagonist 

In  an  1 8-month  study  in  CD-1  mice,  albuterol  sulfate  showed  no  evidence  of  tumorigenicity  at  dietary  doses  up 
to  500  mgyVg  (_approximately  140  times  the  maximum  recommended  daily  inhalation  dose  for  adults  on  a  mg.m- 
basis)  In  a  22-month  study  in  Golden  hamsters  albuterol  sulfate  showed  no  evidence  of  tumorigenicity  at 
dietary  doses  up  to  50  mg/kg  (approximately  20  times  the  maximum  recommended  daily  inhalation  dose  lor 
adults  on  a  mg/m- basis) 

Albuterol  sulfate  was  not  mutagenic  in  the  Ames  test  or  a  mutation  test  in  yeast  Albuterol  sulfate  was  not  clas- 
togenic  in  a  human  penpheral  lymphocyte  assay  or  in  an  AH1  strain  mouse  micronucleous  assay 
Reproduction  studies  in  rats  demonstrated  no  evidence  ol  impaired  lertility  at  oral  doses  of  albuterol  sulfate  up  to 
50  mg/kg  (approximately  25  bmes  the  maximum  recommended  daily  inhalation  dose  lor  adults  on  a  mg'm'  basis). 
loratrooium  bromide  In  2-year  studies  in  Sprague-Dav/ley  rats  and  CO-1  mice,  ipratropium  bromide  showed  no 
evidence  ol  lumongemcity  at  oral  doses  up  to  6  mg/kg  (approximately  15  times  and  8  times  the  maximum  rec- 
ommended daily  inhalation  dose  lor  adults  m  rats  and  mice  respectively,  on  a  mg/m'  basis) 
Ipratropium  bromide  v/as  not  mutagenic  in  the  Ames  test  and  mouse  dominant  lethal  test  Ipratropium  bromide 
was  not  clastogenic  in  a  mouse  micronucleous  assay 

A  reproduction  study  in  rals  demonstrated  decreased  conception  and  increased  resorptions  when  ipratropium 
bromide  v^as  administered  orally  at  a  dose  ol  90  mo/lig  (appcoximalely  240  times  the  maximum  recommended 
daily  inhalation  dose  lor  adults  on  a  mg/m'  basis).  These  erlects  were  not  seen  with  a  dose  ol  50  mg.l<g  (approx- 
imately 140  times  the  maximum  recommended  dally  Inhalation  dose  lor  adults  on  a  mg/m^  basis). 
Pregnancy 

TEMTOCemC  EFFECTS:  Pregnancy  Category  C 

Albuterol  sullate  Pregnancy  Category  C  Albuterol  sullate  has  been  shown  to  be  teratogenic  in  mice  A  study  in 
CD-I  mice  given  albuterol  sullate  subcutaneously  showed  clett  palate  formation  in  5  of  111  (4  5%)  fetuses  at 
0,25  mg/Vo  (less  than  the  maximum  recommended  daily  inhalation  dose  for  adults  on  a  mg/m^  basis)  and  in  10 
of  108  (9  3°o)  fetuses  at  2  5  mg/lcg  (approximately  equal  to  the  maximum  recommended  daily  inhalation  dose 


for  adults  on  a  mg/m'  basis).  The  drug  did  not  induce  cleft  palate  lormation  when  administered  subcutaneous- 
ly at  a  dose  of  0  025  mg/ltg  (less  than  the  maximum  recommended  daily  inhalation  dose  lor  adults  on  a  mg/m^ 
basis)  Clett  palate  lormation  also  occutred  in  22  of  72  (30.5%)  fetuses  from  females  treated  subcutaneously 
with  2  5  mg/l(g  isoproterenol  (positive  control) 

A  reproduction  study  in  Stnde  rabbits  revealed  cranioschlsis  In  7  of  19  (37%)  fetuses  when  albuterol  vas  admin- 
istered orally  al  a  dose  ol  50  mg/kg  (approximately  55  bmes  the  maximum  recommended  daily  inhalation  dose 
for  adults  on  a  mg/m'  basis) 

A  study  in  which  pregnant  rats  v«re  dosed  with  radiolabeled  albuterol  sullate  demonstrated  that  drug-related 
matenal  is  translerred  Irom  the  maternal  circulation  to  the  lelus 

Dunng  wortdwide  marketing  experience,  various  congenital  anomalies,  including  clett  palate  and  limb  delects, 
have  been  reported  in  the  olfspring  ol  patients  being  treated  v/ith  albuterol  Some  of  the  mothers  were  taking 
multiple  medications  during  their  pregnancies.  Because  no  consistent  pattern  ol  delects  can  be  discerned,  a  rela- 
tionship between  albuterol  use  and  congenital  anomalies  has  not  been  established 
Ipratropium  bromide:  Pregnancy  Category  B  Reproduction  studies  in  CD-I  mice,  Sprague-Dav;ley  rats  and  New 
Zealand  rabbits  demonstrated  no  evidence  of  leralogemcity  at  oral  doses  up  to  10  100  and  125  mg1<g  respec- 
tively (approximately  15, 270,  and  680  times  the  maximum  recommended  daily  inhalation  dose  lor  adults  on  a 
mg/m'basis).  Reproduction  studies  m  rats  and  rabbits  demonstraled  no  evidence  ol  teratogenicity  al  inhalation 
doses  up  to  1  5  and  1  8  mg/kg,  respectively  (approximately  4  and  10  limes  the  maximum  recommended  daily 
inhalation  dose  for  adults  on  a  mg/m^  basis)  There  are  no  adequate  and  v/ell-controlled  studies  ol  the  use  of 
DuoNeb  albuterol  sullate,  or  ipratropium  bromide  in  pregnant  women.  DuoNeb  should  be  used  dunng  preg- 
nancy only  il  ihe  potential  benefit  justifies  the  potential  nsk  to  the  letus 
Labor  and  Delivery 

Oral  albuterol  sulfate  has  been  shown  to  delay  preterm  labdr  in  some  reports  Because  of  Ihe  poteniial  ol 
albuterol  to  inlerlere  with  uterine  contractility,  use  of  DuoNeb  during  labor  should  be  restricted  to  those  patients 
in  whom  the  benelits  clearly  outweigh  the  nsks 

Nuising  Mothers 

II  IS  not  known  whether  the  components  ol  DuoNeb  are  excreted  in  human  milk.  Although  lipid-insoluble  qua- 
ternary bases  pass  into  breast  milk,  it  is  unlikely  that  ipratropium  bromide  would  reach  the  infant  to  an  impor- 
tant extent,  especially  when  taken  as  a  nebulized  solulion  Because  ol  the  potential  for  tumongenicity  shown  for 
albuterol  sulfate  m  some  animals  a  decision  should  be  made  whether  to  discontinue  nursing  or  discontinue 
DuoNeb,  taking  into  account  the  importance  of  the  drug  to  the  mother 

Pediatric  Use 

The  salety  and  effectiveness  ol  DuoNeb  in  patients  below  18  years  of  age  have  not  been  established 

Geriatric  Use 

01  Ihe  total  number  ol  subjects  in  clinical  studies  of  DuoNeb,  62  percent  were  65  and  over  while  19  percenl  were 
75  and  over  No  overall  differences  in  safety  or  effectiveness  were  observed  between  these  subiects  and  younger 
subjects,  and  other  reported  clinical  expenence  has  not  identified  differences  in  responses  behween  the  elderly 
and  younger  patients,  but  greater  sensitivity  of  some  older  individuals  cannot  be  ruled  out. 

ADVERSE  REACTIONS 

Adverse  reaction  inlorm,T ^t   ^....p.^ipg  [juoNeb  v/as derived  Irom  the  12-'.-:e°-  ,:"-^''-'!^^  clinical tnal. 


ADVERSE  EVENTS  OCCURRING  IN  >  1%  OF  >  1  TREATMENT  GROUP(S|  AND  WHERE  THE 
COMBINATION  TREATMENT  SHOIMED  THE  HIGHEST  PERCENTAGE 

Body  System 
COSTART  Term 

Albuterol 
n  (%) 

Ipratropium 
n  (%) 

DuoNeb 

n  (%) 

NUMBER  OF  PATIENTS 

761 

754 

765 

N  (%)  Patients  with  AE 

327  (43  0) 

329  (43,6) 

367 (48  0) 

Boov  AS  A  VI/hole 

Pain 

8(1,1) 

4  (0,5) 

10(1.3) 

Pain  chest 

11  (1.4) 

14(1.9) 

20  (2.6) 

DiGfsrivE 

Diarrhea 

5  (0.7) 

9(1.2) 

14(1.8) 

Dyspepsia 

7  (0.9) 

8(1.1) 

10(1.3) 

Nausea 

7  (0.9) 

6  (0.8) 

11  (1.4) 

Muscuio-Skelctal 

Cramps  leg 

8(1.1) 

6  (0.8) 

11  (1.4) 

Respiratory 

Bronchitis 

11  (1.4) 

13(1.7) 

13(17) 

Lung  Disease 

36  (4.7) 

34  (4.5) 

49  (6.4) 

Pharyngitis 

27  (3.5) 

27  (3.6) 

34  (4.4) 

Pneumonia 

7  (0.9) 

8(1.1) 

10(1.3) 

UnOGENITAl 

Infection  urinary  tract 

3  (0.4) 

9(1.2) 

12(1.6) 

Additional  adverse  reactions  reported  in  more  than  1%  of  pahents  treated  with  DuoNeb  included  constipation 
and  voice  alterations. 

In  the  clinical  trial,  there  was  a  0,3%  incidence  of  possible  allergic-type  reactions.  Including  skin  rash,  pruritus. 
and  urticaria. 

Additional  inlormation  derived  from  the  published  literature  on  the  use  of  albuterol  sulfate  and  ipratropium  bro- 
mide singly  or  in  combination  includes  precipitation  or  worsening  ol  narrow-angle  glaucoma,  acute  eye  pain, 
blurred  vision,  paradoxical  bronchospasm,  wheezing,  exacerbation  ol  COPD  symptoms,  drowsiness,  aching, 
flushing,  upper  respiratory  tract  inteclion,  palpitations,  taste  perversion,  elevated  heart  rate,  sinusitis,  back  pain 
and  sore  throat 

DOSAGE  AND  ADMINISTRATION 

The  recommended  dose  ol  DuoNeb  is  one  3  mL  vial  administered  4  times  per  day  via  nebulizatinn  with  up  to 
2  additional  3  ml  doses  allowed  per  day,  il  needed  Salety  and  efficacy  of  additional  doses  or  increased  Ire- 
quency  of  administration  of  DuoNeb  beyond  these  guidelines  has  not  been  studied  and  the  salety  and  efficacy 
of  extra  doses  of  albuterol  sullate  or  ipratropium  bromide  in  addition  to  the  recommended  doses  ol  DuoNeb 
have  not  been  studied 

The  use  of  DuoNeb  can  be  continued  as  medically  indicated  to  control  recurhng  bouts  ol  bronchospasm,  II  a 
previously  effective  regimen  fails  to  provide  the  usual  relief,  medical  advice  should  be  sought  immediately,  as 
this  is  often  a  sign  of  worsening  COPD,  which  would  require  reassessment  of  therapy 
A  Pari-LC-Plus™  nebulizer  (with  lace  mask  or  mouthpiece)  connected  to  a  PRONEB™  compressor  was  used  to 
deliver  DuoNeb  to  each  patient  in  one  U  S  clinical  study  the  safety  and  efficacy  of  DuoNeb  delivered  by  other 
nebulizers  and  compressors  have  not  been  established, 

DuoNeb  should  be  administered  via  lel  nebulizer  cunnected  to  an  air  compressor  with  an  adequate  air  flow, 
equipped  with  a  mouthpiece  or  suitable  lace  mask, 
HOW  SUPPLIED 

DuoNeb  is  supplied  as  a  3-mL  stenle  solution  lor  nebulization  in  sterile  low-density  polyethylene  unit-dose  vbb. 
Cards  of  five  vials  are  placed  into  a  foil  pouch  Supplied  in  cartons  as  listed  below. 

NOC  49502-672-30  30  vials  per  carton 

NDC  49502-672-60  60  vials  per  carton 

Store  between  2°C  and  25°C  (36°F  and  77°F).  Protect  from  light. 
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1  Gross  N.  Tastikin  D.  Ivliller  R,  et  al  Inhalation  by  nebulization  of  albuterol-ipratropium 
combination  (Dey  combination)  is  superior  to  either  agent  alone  in  the  treatment  of  chron- 
ic obstructive  pulmonary  disease.  Respiration  1998.65354-362, 


Elegance  in  Simplicity. 


tL/ca 


Some  of  the  most  complete  and  ingenious  things  often  come  in 
the  most  unassuming  packages.  In  these  times  of  inflated  style, 
ornamentation  and  hype,  it's  wise  to  remember  that  appearances 
can  be  deceiving  when  it  comes  to  performance  and  results. 


The  Puritan  Bennett*  760" 
Ventilator  is  a  case  in  point. 
You  get  the  power, 
sophistication  and  features 
of  a  high-end  ventilator  in  a 
simple,  affordable  package. 
Developed  and  backed  by  a 
company  that  has  pioneered 
breakthroughs  in  mechanical 


ventilation  for  over  forty 
years,  the  760  Ventilator 
gives  you  ease  of  use, 
transportability  low  required 
maintenance  and  most 
importantly — a  low  price. 
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760  Ventilator 


Healthcare 
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It's  a  simple  concept: 
Sophisticated  features 
and  technology  in  an 
affordable  package. 

To  learn  more  about 
the  Puritan  Bennett 
760  Ventilator  simply 
contact  your  Puritan 
Bennett  representative, 
or  call  us  at  800-635-5267. 
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Asthma:  l'ri'\  alcnce.  Pathogenesis,  and  Prospects  for  Novel  Therapies — WiiodrulT  PG,  Fahy 
JV.  JAMA  2001;286(4):395-398. 

Exacerbations  of  Asthma:  Still  Room  for  Improvement — Tattersfield  AE,  Harrison  TW.  Lan- 
cet 2001  ;358(9:82):594- 601. 

Treating  Children  with  Asthma:  A  Review  of  Drug  Therapies — Kalisier  H.  West  J  Med 
2001;174(6):415-+20. 

Sleep-Disordered  Breathing  in  Children — Marcus  CL.  Am  J  Respir  Cril  Care  Med  2001; 
1 64(1):  16-30. 

Women  with  Cystic  Fibrosis  and  Their  Potential  for  Reproduction — Edenborough  FP.  Tho- 

ra.\  2001;56(8);649-655. 

European  Respiratory  Society  Guidelines  on  the  Use  of  Nebulizers — Boe  J.  Dennis  JH. 
O'Driscoll  BR.  Bauer  TT.  Carone  M,  Dautzenberg  B,  et  al,  for  the  European  Respiratory  Society 
Task  Force  on  the  Use  of  Nebulizers.  Eur  Respir  J  2001;18(l):228-242. 

When  Should  Clinical  Guidelines  Be  Updated?— Shekelle  P.  Eccles  MP.  Grimshaw  JM.  Woolf 
SH.  BMJ  2001;323(7305):155-157. 

Ventilator-Associated  Pneumonia.  European  Task  Force  on  Ventilator-Associated  Pneumo- 
nia—Torres A.  Carlet  J.  Eur  Respir  J  2001;  17(5):  1034-1045. 


Lethal  Hemoptysis  Caused  by  Biopsy  Injury  of  an  Abnormal  Bron- 
chial Artery— Maxeiner  H.  Chest  2001  ;1 19(5):1612-1615. 

A  62-year-old  man  with  a  long  history  of  lung  disease  developed  atel- 
ectasis of  the  right  middle  lung  lobe,  caused  by  a  protrusion  in  the  wall 
of  the  middle  lobe  bronchus.  A  biopsy  was  performed  in  the  suspicious 
region.  This  was  immediately  followed  by  massive  arterial  bleeding  into 
the  airways  and  complicated  by  cardiac  arrest  soon  after.  The  bleeding 
could  not  be  controlled  by  nonsurgical  treatment;  the  patient  died  24  h 
after  the  complication  because  of  pulmonary  insufficiency.  Autopsy  re- 
vealed the  bleeding  to  have  been  caused  by  a  biopsy  injury  of  a  bronchial 
artery  that  had  run  superficially  in  the  bronchial  mucosa  and  had  pro- 
duced the  intrabronchial  protrusion.  Several  other  abnormal  intrabron- 
chia!  arteries  were  found  peripherally  in  this  lung. 

Increasing  Prevalence  of  .\sthma  Diagnosis  and  Symptoms  in  Chil- 
dren Is  Confined  to  .Mild  Symptoms — Ng  Man  Kwong  G.  Proctor  A. 
Billings  C.  Duggan  R.  Das  C.  Whyte  MK.  et  al.  Thora.x  2001;56(4):312- 
314. 

BACKGROUND:  The  prevalence  of  childhood  asthma  is  mcreasing  but 
few  studies  have  investigated  trends  in  asthma  severity.  We  investigated 
trends  in  asthma  diagnosis  and  symptom  morbidity  between  an  eight  year 
time  period  in  a  paired  prevalence  study.  METHODS:  .^11  children  in  one 
single  school  year  aged  8-9  years  in  the  city  of  ShelTield  were  given  a 
parent  respondent  questionnaire  in  1991  and  1999  based  on  questions 
from  the  International  Survey  of  Asthma  and  Allergy  in  Children  ( ISAAC). 


Data  were  obtained  regarding  the  prevalence  of  asthma  and  wheeze  and 

current  ( 1 2  month)  prevalences  of  wheeze  attacks,  speech  limiting  wheeze. 
nocturnal  cough  and  wheeze,  and  exertional  symptoms.  RESULTS:  The 
response  rates  in  1991  and  1999  were  4580/5321  (85.37f )  and  501 1/6021 
(83.2%).  respectively.  There  were  significant  increases  between  the  two 
surveys  in  the  prevalence  of  asthma  ever  ( 19.9%  v  29.7%,  mean  differ- 
ence 11.9%.  95%  confidence  interval  (CI)  10.16  to  13.57,  p<0.001), 
current  asthma  (10.3%  v  13.0%,  mean  difference  2.7%,  95%  CI  1.44  to 
4.03,  p<0.001),  wheeze  ever  (30.3%  v  35.8%,  mean  difference  5.7%. 
95%  CI  3.76  to  7.56,  p<0.001),  wheeze  in  the  previous  12  months 
( 1 7.0%  V  19.4%.  mean  difference  2.5,  95%  CI  0.95  to  4.07.  p<0.01 ).  and 
reporting  of  medication  use  ( 16.9%  v  20%.  mean  difference  3.0%.  95% 
CI  1.46  to  4.62.  p<0.O0l).  There  were  also  significant  increases  in  re- 
ported hayfever  and  eczema  diagnoses.  CONCLUSIONS:  Diagnostic 
labelling  of  asthma  and  lifetime  prevalence  of  wheeze  has  increased.  The 
current  12  month  point  prevalence  of  wheeze  has  increased  but  this  is 
confined  to  occasional  symptoms.  The  increased  medication  rate  may  be 
responsible  for  the  static  prevalence  of  severe  asthma  symptoms.  The 
significant  proportion  of  children  receiving  medication  but  reporting  no 
asthma  symptoms  identified  from  our  1999  survey  suggests  that  some 
children  are  being  inappropriately  treated  or  overtrealed. 


Comparison  of  Physiological  and  Radiological  Screening  for  Lung 
Volume  Reduction  Surgery — ingenito  EP.  Loring  SH.  Mov  ML.  Ment- 
zer  SJ.  Swanson  SJ.  Hunsaker  A,  et  al.  Am  J  Respir  Crit  Care  Med 
2001;163(5):1068-1073. 
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Physiological  and  radiological  crilcria  arc  both  iiscJ  to  idcnlify  candi 
dates  for  LVRS.  This  study  compares  the  predictive  value  of  these  screen- 
ing techniques  among  patients  vMth  homogeneous  (Ho)  and  heteroge- 
neous (He)  emphysema.  Preoperative  inspiratory  lung  conductance  iG, ,) 
during  spontaneous  breathing  and  quanlilallvc  radioisotope  V/Q  scan 
(QVQS)  results  svcrc  available  lor  48  of  50  patients  undergoing  bilateral 
LVRS  for  emphysema.  Ho  disease  (n  =  21)  was  defined  by  QVQS  as  an 
upper/lower  perfusion  ratio  (ULPR)  between  0.75  andl.25.  G,,  corre- 
lated with  6-ino  improvement  in  FEV,  (AFEV|-6)  (r  =  0.53.  p  <  0.001 ) 
for  the  entire  cohort,  and  for  patients  with  both  Ho  (n  =  21.  r  =  0.56.  p  = 
0.015)  and  He  disease  (n  =  27.  r  =  0.46,  p  =  0.017).  ULPR  correlated 
less  well  with  AFEV|-6  (n  =  48.  r  =  -0.38;  p  =  0.008)  for  the  cohort, 
and  was  significantly  correlated  with  outcomes  only  in  the  subgroup  of 
patients  with  He  disease  (r  =  -0.40.  p  =  0.04).  Multivariate  regression 
demonstrated  that  by  combining  G, ,  and  ULPR  criteria.  339^  of  the 
AFEV|-6  response  could  be  accounted  for.  We  conclude  that  both  phys- 
iological and  radiological  criteria  help  identify  appropriate  candidates  for 
LVRS.  G| ,  best  identifies  patients  with  Ho  emphysema  who  may  benefit 
from  surgery,  but  would  be  excluded  on  the  basis  of  strictly  radiological 
criteria.  ULPR  helps  identify  patients  with  He  disease  that  improves  with 
surgery,  despite  unfavorable  G, ,. 

Psychopathology  in  Patients  vtith  Severe  .Asthma  Is  Associated  with 
Increased  Health  Care  Utilization — ten  Brinke  .A,  Ouwerkerk  MB, 
Zwinderman  .AH.  Spmhoven  P.  Bel  EH.  .Am  J  Respir  Crit  Care  Med 
2(K)1;  163(5):  1093- 10%. 

Severe  asthma  accounts  for  the  majority  of  health  costs  for  this  disease. 
which  is  mainly  related  to  the  treatment  of  failed  control.  Several  psy- 
chosocial factors  have  been  associated  with  poor  asthma  control,  but  the 
question  remains  whether  psychiatric  disorder  in  patients  with  severe 
asthma  predisposes  for  increased  health  care  utilization.  In  the  present 
study  we  compared  outpatients  with  severe  asthma  with  and  without 
psychological  dysfunctioning  with  respect  to  health  care  utilization.  All 
patients  used  high  dose  inhaled  corticosteroids  and  long-acting  broncho- 
dilators  for  more  than  I  yr.  and  had  difficult-to-control  asthma,  requiring 
one  or  more  courses  of  corticosteroids  during  the  past  year  or  mainte- 
nance therapy  with  prednisone.  Medical  history  was  taken  and  health 
care  utilization  questionnaires  were  completed.  The  General  Health  Ques- 
tionnaire (GHQ)  was  used  to  identify  psychiatric  cases  (GHQ-12  score 
of  a  6).  There  were  no  differences  between  the  psychiatric  cases  (n  = 
21 )  and  the  noncases  (n  =  77)  with  respect  to  demographic  and  objective 
disease  characteristics.  However,  the  psychiatric  cases  had  increased  odds 
ratios  (OR)  for  frequent  visits  to  GP  (OR  =  5.9).  frequent  emergency 
visits  (OR  =  5.3).  frequent  exacerbations  (OR  =  12.4).  and  frequent 
hospitalizations  (OR  =  4.8)  as  compared  with  the  nonpsychiatric  pa- 
tients. The  present  findings  suggest  that  the  morbidity  and  costs  of  asthma 
might  be  related  to  the  level  of  psychological  dysfunctioning  in  patients 
with  severe  asthma  rather  than  to  asthma  severity  per  se,  thereby  iden- 
tifying an  area  of  potential  intervention. 

Breathing  He-O,  Increases  Ventilation  But  Does  Not  Decrease  the 
Work  of  Breathin);  During  Exercise — Babb  TG.  Am  J  Respir  Crit  Care 
Med  2001;163(5):I12S-I134. 

We  previously  observed  an  increase  in  minute  ventilation  (V,.)  with 
resistive  unloading  (He-02  breathing)  in  healthy  elderly  subjects  with 
normal  pulmonary  function.  To  investigate  the  effects  of  resistive  un- 
loading in  elderly  subjects  with  mild  chronic  airflow  limitation  (FEV,/ 
FVC:  61  -  -iVi).  we  studied  10  elderly  men  and  women  70  ±  3  yr  of  age. 
These  subjects  performed  graded  cycle  ergometry  to  exhaustion,  once 
breathing  room  air  and  once  breathing  a  He-O,  gas  mixture  (79%  He. 
21%  Oj).  Vp.  pulmonary  mechanics,  and  PET^.q,  were  measured  during 
each  1-min  increment  in  work  rate.  Data  were  analyzed  by  paired  I  test 
at  rest,  at  ventilatory  threshold  (VTh),  and  during  maximal  exercise.  Vg 
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was  signiTicanlly  (p  <  0.05)  increased  at  VTh  (3.4  ±  4.0  L/min  or  12  ± 
157c  increase)  and  maximal  exercise  (15.2  ±  9.7  L/min  or  22  ±  13% 
increase)  while  breathing  He-Oj.  Concomitant  to  the  increase  in  Vg, 
PETpo,  was  decreased  at  all  levels  (p  <  0.01),  whereas  total  work  of 
breathing  against  the  lung  was  not  different.  We  concluded  that  V^  is 
increased  during  He-O,  breathing  because  of  resistive  unloading  of  the 
airways  and  the  maintenance  of  the  relationship  between  the  work  of 
breathing  and  exercise  work  rate. 

Exhaled  and  Nasal  Nitric  Oxide  As  a  Marker  of  Pneumonia  in  \  en- 
tilated  Patients — Adrie  C,  Monchi  M,  Dinh-Xuan  AT,  Dall'Ava-San- 
tucci  J,  Dhainaut  JF,  Pinsky  MR.  Am  J  Respir  Crit  Care  Med  2001; 
163(5):l  143-1 149. 

Because  Inflammation  stimulates  the  expression  of  inducible  nitric  oxide 
(NO)  synthase  (iNO.S)  with  an  associated  increased  local  NO  production, 
we  hypothesized  that  patients  with  pneumonia  would  have  increased 
excretion  of  NO  into  their  airways.  To  test  this  hypothesis.  NO  was 
measured  in  the  exhaled  air  and  from  the  na,sal  cavities  of  49  consecu- 
tively intubated  and  mechanically  ventilated  patients  in  our  ICU.  After 
excluding  NO  gas  contamination  in  the  inspiratory  circuit,  na.sal  NO  and 
end-expiratory  and  mean  exhaled  tracheal  NO  levels  and  plasma  nitrate 
concentrations  were  measured  using  a  fast  response  chemiluminescence 
analyzer.  Twenty-one  patients  (439^)  presented  with  infectious  pneumo- 
nia. End-  expiratory  exhaled  NO  concentrations  were  significantly  higher 
in  patients  vi  ith  pneumonia  as  compared  » ith  patients  w  ithout  pneumonia 
(5.9  ±  I  ppb  versus  3.2  i  0.5  ppb.  p  ■  0.01 ).  Similariy.  mean  nasal  NO 
was  higher  in  patients  with  pneumonia  (1039  ±  138  ppb  versus  367  i 
58  ppb,  p  =  0.003).  Plasma  nitrate  levels  did  not  differ  between  patient 
groups.  Threshold  values  of  tracheal  or  nasal  NO  were  defined  and 
subsequently  validated  in  60  other  patients.  Positive  and  negative  values 
of  a  maximal  tracheal  level  >  5  ppb  for  pneumonia  were  74^^  and  89't. 
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Abstracts 


respeciivel) .  Thus  tracheal  and  nasal  NO  levels  may  be  ot  help  in  dis- 
tinguishing patients  with  acute  pneumonia  from  other  causes.  Funher- 
more.  because  these  differences  in  airway  NO  levels  were  not  paralleled 
in  blood  nitrite  concentrations,  we  conclude  that  pneumonia  per  se  is  not 
associated  with  systemic  NO  production. 

Production  of  Inflammatory  Cytokines  in  Ventilator-Induced  Lung 
lnjur\:  .\  Reappraisal  Kic.ird  JD.  Dreytuss  D.  Saumcm  G.  Am  J  Rc- 
spirCritCare  Med  :()(n  .16.1(5):1 176-1 180. 

We  investigated  the  production  of  proinflammatory  cytokines  by  the  lung 
during  high  mechanical  stretch  in  vivo.  To  do  this,  we  subjected  rats  to 
high-volume  (42  mL/kg  tidal  volume  [Vj])  ventilation  for  2  h.  The 
animals  developed  severe  pulmonary  edema  and  alveolar  flooding,  with 
a  high  protein  concentration  in  bronchoalveolar  lavage  fluid  (BALF). 
The  animals'  B.ALF  contained  no  tumor  necrosis  factor  (TNF)-a,  negli- 
gible amounts  of  interleukin  tlL  1-1/3.  and  less  than  300  pg/mL  of  the 
chemokine  macrophage  intlammatory  protein  (MlP)-2.  an  amount  sim- 
ilar to  that  found  in  rats  ventilated  with  7  mL/kg  V,.  Systemic  cytokine 
levels  were  below  the  detection  threshold.  Because  isolated  lungs  have 
been  shown  to  produce  high  levels  of  proinflammatory  cytokines  when 
ventilated  with  a  similarly  high  V^-  for  the  same  duration  (Tremblay,  et 
al.  J  Clin  Invest  1997;99:944-952),  we  reconsidered  this  specific  issue. 
We  ventilated  isolated,  unperfused  rat  lungs  for  2  h  with  7  mL/kg  or  42 
mL/kg  Vj,  or  maintained  them  in  a  statically  intlated  state.  Negligible 
amounts  of  TNF-a  were  found  in  the  BALF  whatever  the  ventilatory 
condition  applied.  The  BALF  IL-1/3  concentration  was  slightly  elevated 
and  higher  in  lungs  ventilated  with  42  mL/kg  V^-  than  in  those  ventilated 
with  7  mL/kg  V,.  or  in  statically  inflated  lungs  (p  <  0.05).  The  BALF 
MIP-2  concentration  was  moderately  elevated  in  all  isolated  lungs  (200 
to  300  pg/mL),  and  was  slightly  higher  (p  <  0.05)  in  lungs  ventilated 
with  42  mL/kg  Vt-.  After  lipopolysaccharide  (LPS)  challenge,  high  levels 
of  TNF-Q,  IL-1/3,  and  MIP-2  were  found  in  the  animals'  plasma  before 
the  lungs  were  removed.  Negligible  amounts  of  TNF-a  and  IL-1|3  were 
retrieved  from  the  BALF  of  statically  inflated  lungs.  The  concentrations 
of  TNF-Q  and  IL-13  were  higher  in  the  BALF  of  ventilated  lungs  (p  < 
0.001 ).  The  TNF-a  level  did  not  differ  with  the  magnitude  of  Vt-.  whereas 
the  level  of  IL-1/3  v,as  significantly  higher  in  B.ALF  of  lungs  ventilated 
with  42  mL/kg  V^  (p  <  0.01 ).  The  MIP-2  concentrations  were  similar  for 
the  two  ventilatory  conditions.  These  results  suggest  that  ventilation  that 
severely  injures  lungs  does  not  lead  to  the  release  of  significant  amounts 
of  TNF-a  or  IL-ip  by  the  lung  in  the  absence  of  LPS  challenge  but  may 
increase  lung  MIP-2  production. 

Chemical  Control  Stability  in  Patients  with  Obstructive  Sleep  Ap- 
nea— Younes  M,  Ostrowski  .\1,  Thompson  W.  Leslie  C,  Shewchuk  W. 
■Am  J  Respir  Crit  Care  Med  2001;163(5):1181-1 190. 

The  role  of  chemical  control  instability  in  the  pathogenesis  of  obstructive 
sleep  apnea  (OSA)  is  not  clear.  We  studied  32  patients  with  OSA  during 
sleep  while  their  upper  airway  was  stabilized  with  continuous  positive 
airway  pressure.  Twelve  patients  had  repetitive  OSA  whenever  they  were 
asleep,  regardless  of  body  position  or  sleep  stage,  and  were  classified  as 
having  severe  OSA  lapnea-hypopnea  index  [.AHI]  =  88  ::  19).  The 
remaining  20  patients  had  sporadic  OSA  or  repetitive  OSA  for  only  pan 
of  the  time  (mild/moderate  OSA;  AHI  =  27  i  16).  Susceptibility  to 
periodic  breathing  (PB)  was  assessed  by  gradually  increasing  controller 
gain,  using  proportional  assist  ventilation.  The  increase  in  loop  gain  (LG) 
at  each  assist  level  was  quantified  from  the  ratio  of  assisted  tidal  volume 
(Vt)  to  the  Vj  obtained  during  single-breath  reloading  tests  (Vj  ampli- 
fication factor  [Vta,.]).  Nine  of  12  patients  with  severe  OSA  developed 
PB,  with  recurrent  central  apneas,  whereas  only  six  of  20  patients  in  the 
mild/moderate  group  developed  PB  (p  <  0.02).  This  difference  was 
observed  despite  the  subjection  of  the  mild/moderate  group  to  greater 
amplification  of  LG;  the  highest  values  of  Vt,\f  in  the  mild/moderate  and 


severe  groups  were  2.7  ±  1 .0  and  1 .9  i  0.7,  respectively  (p  <  0.01 ).  We 
conclude  that  the  chemical  control  system  is  more  unstable  in  patients 
with  severe  OSA  than  in  patients  with  milder  OSA.  We  speculate  that 
this  may  contribute  to  the  severity  of  OSA,  at  least  in  some  patients. 


How  .Vccuratf  .\re  Pulse  Ovimtters  in  Patients  with  Acute  Exacer- 
bations ofC'hronic  Obstructive  .Virways  Disease? — Kelly  AM,  McAlp- 
ine  R,  Kyle  E.  Respir  Med  2001;95(5);336-.340. 

The  aim  of  this  study  was  to  determine  the  extent  of  correlation  and 
agreement  between  arterial  oxygen  saturation  and  oxygen  saturation  as 
recorded  by  transcutaneous  pulse  oximetry,  with  a  view  to  identifying 
whether  pulse  oximetry  can  be  used  as  an  alternative  to  arterial  values  in 
the  clinical  management  of  patients  with  acute  exacerbations  of  chronic 
obstructive  airways  disease  (COAD)  in  the  emergency  department.  It 
also  aims  to  determine  whether  there  is  a  cut-off  level  of  oxygen  satu- 
ration by  pulse  oximetry  that  can  screen  for  significant  systemic  hypoxia 
in  this  group.  This  prospective  study  of  patients  with  acute  exacerbations 
of  COAD  w  ho  w  ere  deemed  by  their  treating  doctor  to  require  an  arterial 
blood  gas  analysis  to  determine  their  ventilatory  status,  compared  arterial 
oxygen  saturation  with  simultaneously  recorded  oxygen  saturation  mea- 
sured by  transcutaneous  pulse  oximeuy.  Data  were  analysed  using  Pear- 
son correlation,  bias  plot  (Bland-Altman)  methods  for  agreement  and  the 
receiver  operator  characteristic  ( ROC )  curve  method  for  determination  of 
a  screening  cut-off.  Sixty-four  sample-pairs  were  analysed  for  this  study. 
Nine  (14%)  had  significant  hypoxia  (arterial  P„,  less  than  60  mm  Hg). 
The  correlation  coefficient  was  0.91.  The  bias  (Bland-Altman)  plot  shows 
a  constant  bias  of  -0.758%  and  only  fair  agreement,  with  95%  limits  for 
agreement  of -8.2  to  +  6.7%.  With  respect  to  the  ROC  curve  analysis,  the 
best  cut-off  for  detection  of  hypoxia  was  at  oxygen  saturation  by  pulse 
oximetry  of  92%  (sensitivity  100%,  specificity  86%).  In  conclusion, 
there  is  not  sufficient  agreement  for  oxygen  saturation  measured  by  pulse 
oximetry  to  replace  analysis  of  an  arterial  blood  gas  sample  in  the  clinical 
evaluation  of  oxygenation  in  emergency  patients  with  COAD.  However, 
oxygen  saturation  by  pulse  oximetry  may  be  an  effective  screening  test 
for  systemic  hypoxia,  with  the  screening  cut-off  of  92%  having  sensi- 
tivity for  the  detection  of  systemic  hypoxia  of  100%  with  specificity  of 
86%. 


Asthma  and  Gastro-Oesophageal  Reflux:  Can  the  Response  to  Anti- 
Reflux  Therapy  Be  Predicted?— Kiljander  T.  Salomaa  ER,  Hietanen  E. 
Helenius  H.  Liippo  K,  Terho  EO.  Respir  Med  2001;95(5):387-392. 

The  aim  of  the  study  was  to  investigate  w  hich  features  predict  favourable 
response  to  omeprazole  therapy  in  asthmatics  with  gastro-oesophageal 
reflux  (GER).  The  study  population  consisted  of  52  outpatient  asthmatics 
w ith  GER  who  had  completed  an  inters ention  where  they  were  random- 
ized to  receive  omeprazole  40  mg  once  a  day  or  placebo  for  8  weeks. 
After  a  2-week  washout  period  the  patients  were  crossed  over.  Asthma 
symptoms  were  found  to  be  relieved  s  20%  in  18  (35%)  patients  who 
were  thus  regarded  as  responders.  A  logistic  regression  analysis  was 
performed  in  order  to  identify  which  features  separate  the  responders 
from  the  non-responders.  More  responders  were  found  among  the  pa- 
tients whose  body  mass  index  (BMI)  was  higher  (p  =  0.02)  or  whose 
distal  esophageal  reflux  was  more  severe  [total  time  (%)  pH  <  4  (p  = 
0.01 )  or  time  (%)  pH  <  4  in  upright  position  (p  =  0.04)].  Adding  other 
predictors  to  the  total  time  (%)  pH  <  4.  which  was  the  most  significant 
predictor  for  response  in  multi-variate  analysis,  did  not  further  increase 
the  prediction  for  favourable  outcome.  It  is  concluded  that  severe  distal 
oesophageal  reflux  and  obesity  predict  amelioration  in  asthma  symptoms 
after  8-w  eek  omeprazole  treatment  in  asthmatics  with  GER.  Adding  more 
than  one  predictor  does  not  seem  to  further  increase  prediction  for  favour- 
able asthma  response. 
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Uptinial  Continuous  PositiM:  AirHuj  Pressure  in  Patients  with  <)h- 
structivc  Sleep  Apnoea:  Role  of  Craniofacial  Structure — Akashiba  T. 
Kosaka  N.  Yamamolo  H.  ltd  D.  Saito  O.  Hone  I  Respir  Med  2001; 
95(5):393-397. 

Although  nasal  eominuous  positive  airway  pressure  (CPAP)  is  effective 
in  improving  noclurnal  obstriieti\e  apnoea,  daylime  sleepiness  and  well- 
being  in  patients  with  obstruetive  sleep  apnoea  syndrome  (OSAS).  not  all 
patients  tolerate  this  treatment.  Since  optimal  CP.AP  titration  is  essential 
to  maintain  compliance,  it  is  imponant  to  elucidate  the  factors  that  help 
to  determine  the  optimal  pressure.  However,  the  determinants  of  the 
optimal  CPAP  level  are  controversial.  The  subjects  comprised  27  Japa- 
nese male  patients  with  OSAS  who  underwent  standard  polysomnogra- 
phy (PSG),  pulmonary  function  tests,  anerial  blood  gas  analysis,  ceph- 
alometry  and  CPAP  titration.  Twenty  normal  controls  also  underwent 
cephalometric  analysis.  The  apnoea-hypopnoea  index  (AHI),  mean  o,\- 
ygen  saturation  (mean  S^o.)  and  the  lowest  S^„,  during  sleep  were  found 
to  be  .S4.7±22.6.  89.0±5.6Vr.  and  69.7±9.09'c,  respectively  by  PSG.  The 
mean  optimal  CPAP  was  9.6±l.8  cm  H,0.  The  cephalometric  angles 
(SNA,  SNB  and  NSBa)  were  similar  to  those  found  in  the  control  sub- 
jects, but  MP-H,  and  PNS-P  were  significantly  longer  than  those  in  the 
control  subjects  as  shown  by  cephalometry.  The  optimal  CPAP  was 
correlated  with  the  mean  S^o-  (p<0.00OI ),  neck  circumference  (p<0.05) 
and  three  cephalometric  vanables  ( NSBa:  p<0.0 1 .  MP-H:  p<0.05.  PNS-P: 
p<0.05).  Multiple,  step-wise,  regression  analysis  showed  that  the  mean 
S„o,  and  NSBa  were  independent  variables  that  best  predicted  the  opti- 
mal CPAP.  These  variables  accounted  for  57.5"*  of  the  total  variance 
(R-  =  0.57.'i,  p<0.00l ).  Optimal  CP.AP  was  closely  correlated  with  oxy- 
gen desaturation  during  sleep.  However,  the  craniofacial  structure  had 
additional  effects  such  as  an  independent  factor  in  determining  the  op- 
timal CPAP  level. 

Has  the  Perception  of  Disability  Among  COPD  Patients  Applying  for 
Pension  Changed  During  the  Last  20  Years?— Ringbaek  T,  Viskum  K. 
Respir  Med  :00l;95(5):398-40.1. 

The  aim  is  to  examine  the  change  in  lung  function,  treatment  and  pul- 
monary symptoms  in  patients  with  chronic  obstmctive  pulmonary  dis- 
ease (COPD)  or  chronic  bronchitis  (CB)  applying  for  a  pension  during 
the  period  1977-1996.  In  addition,  we  compared  the  perception  of  dis- 
ability in  males  and  females.  From  1977  to  1996,  947  patients  with 
COPD  or  CB  were  evaluated  for  obtaining  economic  support  due  to 
disability.  In  order  to  test  the  trend,  the  patients  were  divided  into  three 
periods:  (I)  1977-1983,  (2)  1984-1989  and  (3)  1990-1996.  Compared 
to  females,  males  had  substantial  more  pack-years  of  smoking  (36  vs.  28, 
p<0.00l),  but  their  FEV,  was  only  slightly  decreased  (46.97f  versus 
49.6?c  predicted.  p=0.047).  Females  reported  significantly  more  often 
attacks  of  dyspnoea  [OR:  1.5(1.00-2.2)]  and  any  kind  of  dyspnoea  dur- 
ing daytime  [OR:  4.0(1.2-13.3)].  From  period  1  to  period  3,  FEV,  in- 
creased significantly  (45-539^  predicted,  p<0,00 1 ).  Despite  the  increased 
FEV,,  the  use  of  inhaled  corticosteroid  had  increased  markedly  (9-32% 
of  the  patients,  p<0.001 1.  The  results  did  not  change  when  patients  with 
asthma  were  included.  Our  data  suggest  that  both  sexes,  especially  fe- 
males, have  become  more  aware  of  pulmonary  symptoms  and  tend  to 
react  to  them  more  actively  by  demanding  evaluation  and  treatment. 

Compliance  with  Inhaled  GluiMicorlicoids  and  Concomitant  Use  of 
Long-Acting  p^-AgonisLs— van  der  Woude  HJ,  Aalbers  R  Respir  Med 
2001:95l5):404-407. 

We  investigated  whether  treatment  with  a  long-acting  (B^-agonist  (LA^,) 
is  associated  with  a  decrease  in  patient  compliance  with  regard  to  inha- 
lation corticosteroids  (ICS).  Date  on  prescriptions  collected  by  15,760 
patients  suffering  from  airways  disease  were  provided  bv  69  Dutch  phar- 
macies. All  prescriptions  of  ICS  and  I.A/3,  were  analysed  and  divided  in 


lour  groups  by  LA^,  use  during  1997  and  1998.  Date  from  15,760 
patients  were  available.  In  the  10,929  patients  not  treated  with  LA/Si- 
compliance  decreased  slightly  but  not  significantly.  In  3281  patients 
receiving  LAP,  compliance  also  decreased  slightly  but  not  significantly. 
In  404  patients,  who  used  a  LAfi,  in  1997  and  discontinued  treatment  in 
1998.  the  compliance  fell  significantly  (p<0.05).  In  1147  patients  who 
started  to  use  a  LA^,  in  1998,  compliance  with  ICS  significantly  im- 
proved (p<0.05).  These  results  suggest  that  the  regular  use  of  LA(3; 
improves  compliance  with  ICS.  Therefore,  the  concern  that  compliance 
with  inhaled  corticosteroid  therapy  will  decrease  under  concomitant  use 
of  LAp,  appear  to  be  unfounded. 

Diagostic  Value  of  Kcspiratory  Impedance  .Measurements  in  Elderly 
Subjects — Janssens  JP.  Nguyen  MC.  Herrmann  FR.  .Michel  JP.  Respir 
Med  2001:95(5):4l5-422. 

Obstructive  lung  disease  (OLD)  is  highly  prevalent  in  elderiy  subjects  but 

markedly  under-diagnosed.  Indeed,  only  40-509!-  of  hospitalized  elderly 
patients  are  able  to  adequately  perform  spirometric  tests.  This  study 
aimed  to  evaluate,  in  an  acute-care  geriatric  hospital,  the  diagnostic  value 
of  measuring  airway  impedance  (Zrs)  by  the  forced  oscillation  technique 
(FOT)  for:  (1)  identifying  OLD  and  (2)  identifying  responders  vs.  non- 
responders  to  bronchodilators.  Sixty-seven  patients  (aged  82  ±8  years) 
underwent  consecutive  measurement  of  Zrs  and  forced  expiratory  vol- 
umes before  and  after  bronchodilators.  Zrs  was  measured  by  FOT  at 
frequencies  of  4-30  Hz.  Correlations.  ROC  curves  and  logistic  regres- 
sion models  were  established  to  determine  the  sensitivity  (Se)  and  spec- 
ificity (Sp)  of  Zrs  in  identifying  OLD.  Significant  correlations  were 
found  between  spirometric  and  Zrs  measurements.  The  Zrs  parameters 
yielding  the  best  Se  and  Sp  for  detecting  OLD  were:  Fn  (resonant  fre- 
quency: Se:  76%;  Sp:  78%)  and  RO  (resistance  extrapolated  for  a  fre- 
quency of  0:  Se:  76%;  Sp:  74%).  Using  the  logistic  regression  models, 
76%  of  the  patients  were  correctly  classified  as  having  OLD  or  not.  Zrs 
was  however  not  contributive  in  identifying  responders  to  bronchodila- 
tors. Zrs  measurements  by  FOT  are  contributive  to  the  diagnosis  of  OLD 
in  elderiy  hospitalized  patients. 

Symptoms  Related  to  Obstructive  Sleep  .\pnoea  .\re  Common  in 
Subjects  with  .\sthma.  Chronic  Bronchitis  and  Rhinitis  in  a  (ieneral 
Population— Larsson  LG,  Lindberg  A.  Franklin  KA.  Lundback  B.  Re- 
spir Med  200l;95(5):423-429. 

The  purpose  of  this  study  was  to  examine  the  prevalence  of  self-reponed 
snoring,  apnoeas  and  daytime  sleepiness  in  relation  to  chronic  bronchitis, 
recurrent  wheeze,  physician-diagnosed  asthma  and  rhinitis.  This  was  a 
questionnaire  study  in  a  representative  sample  of  a  general  population. 
The  study  was  a  part  of  the  Obstructive  Lung  Disease  in  Northern  Swe- 
den Studies  (OLIN).  A  total  of  5424  subjects  aged  20-69  years,  bom  on 
the  15th  day  of  each  month,  participated  in  the  study.  Eligible  answers 
were  obtained  from  4648  subjects  (85.7% ).  Having  snoring  as  a  problem 
was  reported  by  10.7%.  Among  subjects  with  chronic  bronchitis  it  was 
reported  by  25.9%.  with  recun-ent  wheeze  by  21.3%.  with  physician- 
diagnosed  asthma  by  17.9%,  and  with  rhinitis  by  14,7%.  Relatives'  con- 
cerns of  witnessed  apnoea  was  reported  by  6.8%  of  all  subjects,  while 
among  subjects  with  chronic  bronchitis  it  was  reported  by  18.1%.  with 
recurrent  wheeze  by  17.1%.  with  physician-diagnosed  asthma  by  14.3%, 
and  with  rhinitis  by  9.1%.  After  correction  for  age.  gender  and  smoking 
habits,  chronic  bronchitis,  rhinitis,  asthma,  and  current  smoking  were 
significantly  related,  with  snoring  as  a  problem  and  with  relatives'  con- 
cern of  witnessed  apnoeas.  Symptoms  of  daytime  sleepiness  were  sig- 
nificantly related  with  concern  of  witnessed  apnoeas,  chronic  bronchitis, 
snoring  as  a  problem,  recun-ent  wheeze  and  age  50-59  years.  In  conclu- 
sion, respiratory  symptoms  and  conditions  affecting  mainly  the  lower 
respiratory  tract,  such  as  chronic  bronchitis  and  asthma,  were  related  with 
symptoms  common  in  obstructive  sleep  apnoea. 
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Abstracts 


Quality  of  Life  in  Survivors  of  Prolonged  Mechanical  Ventilator) 
Support— Chatila  W,  Krcimer  DT.  Criner  GJ.  Crit  Care  Med  2001: 
29(4);737-742. 

OBJECTIVE:  To  examine  the  long-term  quality  of  life  (QOL)  in  a  group 
of  patients  after  prolonged  mechanical  ventilatory  support.  DESIGN: 
Prospective  cohort  study.  SETTING:  Outpatient  follow-up.  PATIENTS: 
Survivors  of  prolonged  mechanical  ventilatory  suppon  who  were  dis- 
charged from  a  ventilator  rehabilitation  unit  (VRU).  INTERVENTIONS: 
Measurement  of  health-related  QOL  using  the  Sickness  Impact  Profile 
(SIP).  MEASUREMENTS  AND  MAIN  RESULTS:  Fony-si.x  patients 
were  contacted  approximately  2  yrs  after  their  discharge  froin  the  VRU 
and  asked  to  complete  the  SIP.  Twenty-five  patients  (age,  59  ±  17  yrs; 
duration  of  mechanical  ventilatory  support.  45  ±  36  days  [mean  ±  sd]) 
agreed  to  participate  in  this  study  and  completed  the  SIP  questionnaire 
23  r  18  months  after  their  discharge  from  the  VRU.  Patients'  VRU  stay 
was  29  ±  21  days.  Two  patients  were  discharged  with  nocturnal  venti- 
latory suppon.  and  the  rest  were  completely  weaned  of  mechanical  ven- 
tilatory suppon  before  discharge.  Fifteen  patients  (60'7r)  were  discharged 
to  home,  eight  patients  (32'7cl  were  discharged  to  a  rehabilitation  facility, 
and  two  patients  (S9c)  were  discharged  to  a  skilled-care  facility.  Most 
patients  had  mild  dysfunction,  and  the  global  SIP  score  was  12  ±  10.  the 
physical  dimension  score  was  12  ±  12.  and  the  psychosocial  dimension 
score  was  9  ±  II.  (SIP  scores  range  from  0  to  100.  with  higher  scores 
indicating  worse  QOL.)  Subgroup  analysis  showed  that  postoperative 
patients  had  lower  SIP  scores  compared  with  patients  with  chronic  re- 
spiratory diseases  (global  SIP.  7  i  6  vs.  19  ±  8;  p  <0.05).  Moreover,  the 
patients  in  the  postoperative  group  were  older,  but  had  similar  SIP  scores 
as  patients  who  had  acute  lung  injury  (17  ±  15).  Global  SIP  scores 
correlated  with  age  (r  =  -0.40;  p  =0.046).  but  not  with  duration  of 
mechanical  ventilatory  support  (r  =  -0.23)  or  VRU  admission  Acute 
Physiology  and  Chronic  Health  Evaluation  II  scores  (r  =  -0.39;  p  =0.06). 
CONCLUSIONS:  In  survivors  of  prolonged  mechanical  ventilatory  sup- 
port, using  specific  selection  criteria  shows  that  there  is  minimal  impair- 
ment in  the  QOL  at  long-term  follow-up.  Although  some  patients  con- 
tinue to  have  moderate  to  severe  limitations,  it  is  the  cause  of  respiratory 
failure  and  the  underlying  disease,  rather  than  duration  of  ventilatory 
support,  that  have  a  significant  impact  on  QOL. 

Intensive  Care  Unit  Physician  Staffing  Is  .Associated  with  Decreased 
Length  of  Stay,  Hospital  Cost,  and  Complications  .\fter  Esophageal 
Resection— Dimick  JB.  Pronovost  PJ.  Heitmiller  RF.  Lipsett  PA.  Crit 
Care  Med  2001;29(4):753-758. 

OBJECTIVE:  To  determine  whether  having  daily  rounds  by  an  intensive 
care  unit  (ICU)  physician  is  associated  with  clinical  and  economic  out- 
comes after  esophageal  resection.  DESIGN:  ICU  information  was  ob- 
tained from  a  prospective  survey  and  linked  to  retrospective  patient  data 
from  the  Maryland  Health  Services  Cost  Review  Commission.  The  main 
outcome  variables  were  in-hospital  mortality  rate,  length  of  stay,  hospital 
cost,  and  complications  after  esophageal  resection.  SETTING:  Nonfed- 
eral acute  care  hospitals  in  Maryland  that  performed  esophageal  resection 
(n  =  35  hospitals)  during  the  study  period.  1994-1998.  PATIENTS: 
Adult  patients  who  underwent  esophageal  resection  in  Maryland  (n  = 
366  patients)  from  1994  to  1998.  INTERVENTIONS:  Presence  vs.  ab- 
sence of  daily  rounds  by  an  ICU  physician.  MEASUREMENTS  AND 
MAIN  RESULTS:  After  adjusting  for  patient  case-mix  and  other  hospital 
characteristics,  lack  of  daily  rounds  by  an  ICU  physician  was  indepen- 
dently associated  with  a  73*5  increase  in  hospital  length  of  stay  (7  days; 
95%  confidence  interval  [CI].  1-15;  p  =0.012)  and  a  61^*  increase  in 
total  hospital  cost  (S8.839;  95%  CI,  $  1,674-519,192;  p  =0.013),  but 
there  was  no  association  with  in-hospital  mortality  rate.  In  addition,  the 
follow  ing  postoperative  complications  were  independently  associated  with 
lack  of  daily  rounds  by  an  ICU  physician:  pulmonary  insufficiency  (odds 
ratio  [OR|.  4.0;  CI.  1.4-11.0).  renal  failure  (OR.  6.3;  CI.  1.4-28.7). 


aspiration  (OR.  1.7;  CI.  1.0-2.8).  and  reintubalion  (OR.  2.8;  CI.  1.5-5.2). 
CONCLUSIONS:  Having  daily  rounds  by  an  ICU  physician  is  associated 
with  shorter  lengths  of  stay,  lower  hospital  cost,  and  decreased  frequency 
of  postoperative  complications  after  esophageal  resection.  Healthcare 
providers  and  policymakers  should  use  this  information  to  help  improve 
quality  of  care  and  reduce  costs  for  patients  undergoing  high-risk  surgical 
procedures. 

Pupil  Diameter  and  Light  Reaction  During  Cardiac  .\rrcst  and  Re- 
suscitation— Zhao  D.  Weil  MH.  Tang  W.  Klouche  K.  Wann  SR.  Crit 
Care  Med  200I;29(4):825-828. 

OBJECTIVE:  Traditionally,  both  pupil  diameter  and  reaction  to  light 
have  been  examined  to  confirm  the  diagnosis  of  death.  In  the  present 
study,  we  investigated  quantitative  changes  in  pupil  diameter  and  light 
reaction  for  assessing  the  efficacy  of  cardiopulmonary  resuscitation  ( CPR) 
and  as  a  predictor  of  outcome.  DESIGN:  Controlled  experimental  study. 
SETTING:  Animal  research  laboratory  at  a  university-affiliated  research 
institute.  SUBJECTS:  Fifteen  domestic  male  pigs  weighing  between  33 
and  40  kg.  INTERVENTIONS:  Ventricular  fibrillation  was  induced  with 
an  alternating  current  delivered  to  the  right  ventricular  endocardium. 
After  7  mins  of  untreated  ventricular  fibrillation,  chest  compression  and 
mechanical  ventilation  were  initiated  and  maintained  for  6  mins.  Resto- 
ration of  spontaneous  circulation  then  was  attempted  by  electrical  defi- 
brillation. MEASUREMENTS  AND  .MAIN  RESULTS:  Spontaneous  cir- 
culation was  reestablished  in  9  of  15  animals.  Pupils  were  fully  dilated, 
and  pupillary  reaction  to  light  was  absent  in  7  of  the  9  resuscitated 
animals  during  untreated  cardiac  arrest.  Progressive  decreases  in  pupil 
diameter  were  observed  together  w  ith  restoration  of  light  reaction  during 
CPR.  in  each  animal  that  was  successfully  resuscitated.  When  the  pupils 
remained  dilated  and  unreactive  after  6  mins  of  CPR.  resuscitation  efforts 
were  uniformly  unsuccessful.  A  highly  significant  linear  correlation  be- 
tween coronary  perfusion  pressure  generated  during  precordial  compres- 
sion and  pupil  diameter  was  documented.  Both  were  predictive  of  out- 
come. CONCLUSIONS:  Dynamic  changes  of  pupil  diameter  and  reactions 
to  light  during  cardiac  arrest  and  resuscitation  were  correlated  with  cor- 
onary perfusion  pressure,  and  both  predicted  the  likelihood  that  sponta- 
neous circulation  and  cerebral  function  would  be  restored. 

Successful  Extracorporeal  Life  Support  in  a  Case  of  Severe  Flecain- 

ide  Intoxication— Auzinger  GM.  Scheinkestel  CD.  Crit  Care  Med  2001; 
29(4):887-890. 

OBJECTIVE:  To  show  the  effectiveness  of  emergency  extracorporeal 
membrane  oxygenation  (ECMO)  in  u-eating  severe,  life-threatening  fle- 
cainide  intoxication.  DESIGN:  Case  report.  SETTING:  Intensive  care 
unit  in  a  quaternary  care  center.  PATIENT:  A  patient  with  electrome- 
chanical dissociation  after  severe  fiecainide  acetate  overdose.  INTER- 
VENTION: ECMO.  CASE  REPORT:  A  30-yr-old  male  with  a  history  of 
depression  presented  after  a  severe  fiecainide  overdose  with  plasma  con- 
centrations exceeding  20  times  the  upper  boundary  of  the  therapeutic 
range.  At  presentation,  the  patient  was  in  refractory  cardiocirculatory 
collapse  and  was  successfully  resuscitated  with  ECMO.  Twenty-six  hours 
later,  extracorporeal  support  could  be  discontinued  and  the  patient  made 
a  full  recover^'.  CONCLUSION:  In  patients  with  severe  but  potentially 
reversible  cardiac  dysfunction  attributable  to  fiecainide  intoxication. 
ECMO  can  maintain  cardiac  output  and  vital  organ  perfusion  while  al- 
lowing time  for  drug  redistribution,  metabolism,  and  clearance. 

In-Hospital  and  Long-Term  Prognosis  of  Elderly  Patients  Requiring 
Endotracheal  intubation  for  Life-Threatening  Presentation  of  Car- 
diogenic Pulmonary  Edema— .Adnet  F.  Le  Toumelin  P.  Leberre  A, 
Minadeo  J.  Lapostolle  F.  Plaisance  P.  Cupa  M.  Crit  Care  Med  2001; 

29(4):89I-895. 
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OBJECTIVb:  VVc  sludicd  the  in-hospiiul  course,  long-term  prognosis, 
and  t'unclional  status  of  elderly  palienis  with  lile-ihreatening  cardiogenic 
pulmonary  edema  rctiuiring  mechanical  ventilation.  DFSIGN:  Semipro- 
spectivc  evaluation,  StlTING:  Tweh  e  intensive  care  units  and  one  emer- 
gency prehospital  medical  department  in  university  hospitals.  PATIENTS: 
Patients,  aged  >  75  yrs.  with  life-threatening  cardiogenic  pulmonary  edema 
requiring  invasive  airway  management  during  the  prehospital  phase  be- 
tween January  1994  and  January  1999  were  included.  INTERVE.NTION: 
None.  MEASUREMENTS  AND  MAIN  RESULTS:  A  total  of  79  pa- 
tients were  studied,  of  which  55  were  included  in  the  prospective  phase 
and  24  during  the  retrospective  phase.  The  age  range  was  75-99  yrs.  with 
a  mean  age  of  82.4  :  5.9.  The  male/female  ratio  was  35:44.  The  in- 
hospital  mortality  was  26.6'^;.  The  mean  follow-up  time  for  all  58  sur- 
vivors was  23  months  (range.  2-56  months).  Among  those  discharged, 
survival  at  1  yr  was  69'7c.  At  3  months  after  hospital  discharge,  49  (879f ) 
patients  lived  at  home,  46  (82'^)  were  able  to  bathe  themselves,  35  (629^) 
could  walk  at  least  one  block,  and  34  (61%-)  could  climb  one  flight  of 
stairs.  CONCLUSIONS:  Mortality  after  severe  pulmonary  edema  requir- 
ing endotracheal  intubation  in  a  very  elderly  cohort  has  a  predictably  high 
mortality,  although  not  related  directly  to  the  degree  of  presenting  respi- 
ratory compromise.  However,  approximately  50'rf  of  the  overall  cohort 
returned  to  relatively  good  functional  status,  despite  advanced  age  and  a 
severely  compromised  presentation.  Aggressive  airway  management  ap- 
pears, therefore,  justified  in  this  select  group  of  patients. 

New  Bronchoscopic  Microsample  Probe  to  Measure  the  Biochemical 
Constituents  In  Epithelial  Lining  Fluid  of  Patients  with  .Vcutc  Re- 
spiratory Distress  .Syndrome — Ishi/aka  A.  Watanabe  M,  Yamashita  T. 
Ogawa  Y.  Koh  H.  Hasegawa  N,  el  al.  Crit  Care  Med  2001:29(41:896- 
898. 

OBJECTIVE:  A  noninvasive  bronchoscopic  microsampling  (EMS)  probe 
was  developed  to  sample  biochemical  constituents  of  the  epithelial  lining 
fluid  in  small  airways.  DESIGN:  Observational,  controlled  study.  SET- 
TING: Intensive  care  unit  of  academic  medical  center.  PATIENTS  AND 
PROCEDURE:  EMS  was  applied  in  a  control  group  of  seven  patients 
who  had  hemoptysis  or  small  solitary  peripheral  nodules  but  no  hypo.\- 
emia  or  other  signs  of  acute  inflammation  and  in  four  patients  with  acute 
respiratory  distress  syndrome  (ARDS).  to  test  whether  B.MS  can  ascer- 
tain the  presence  of  acute  pulmonary  inflammation  without  complica- 
tions. MEASUREMENTS  AND  RESULTS:  Complications,  including  a 
significant  decrease  in  arterial  o.xygen  saturation,  were  observed  neither 
during  nor  after  BMS.  In  the  ARDS  group,  albumin,  lactate  dehydroge- 
nase. interleukin-6.  basic  fibroblast  growth  factor,  and  neutrophil  elastase 
concentrations  in  epithelial  lining  fluid  were  significantly  higher  (p 
<0.000l.  p  =0.012.  p  <0.0001.  p  <0.0001.  and  p  <0.0001.  respec- 
tively) than  in  the  control  group.  Serial  BMS  was  safely  performed  in  one 
patient  with  ARDS.  allow  ing  us  to  observe  a  correlation  between  changes 
in  the  concentration  of  inflammation-related  biochemical  markers  and 
clinical  course  of  the  disease.  CONCLUSIONS:  These  results  suggest 
that  BMS  is  safe  and  useful  to  monitor  pulmonary  biochemical  events  in 
ARDS. 

Infection  Control  Measures  to  Limit  Antimicrobial  Resistance — 

Warren  DK.  Eraser  VJ.  Cm  Care  Med  2001:29(4  Suppl):N128-NI.14. 

Increasing  antimicrobial  resistance  has  resulted  in  a  rapidly  decreasing 
array  of  therapeutic  options  for  infections  in  the  critical  care  setting. 
Reports  of  reduced  susceptibility  to  vancomycin  in  Siaphylococciis  au- 
reus raise  the  possibility  of  patients  being  infected  with  a  virulent  patho- 
gen for  which  most  antibiotics  are  ineffective.  Infection  control  methods 
to  contain  resistance,  exclusive  of  antimicrobial  restrictions,  focus  on 
surveillance  to  identify  carriers  of  resistant  organisms,  prevention  of 
nosocomial  infections,  adequate  hand  hygiene,  isolation  of  patients  who 
harbor  resistant  organisms,  and  the  use  of  barrier  techniques  such  as 
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Abstracts 


gowns  and  gloves.  Surveillance  using  clinical  isolates  alone  is  inadequate 
for  the  identification  of  the  majority  of  patients  who  carry  resistant  or- 
ganisms. However,  it  is  unclear  what  intensity  of  surveillance  is  needed 
to  control  the  spread  of  these  organisms  in  the  intensive  care  unit  in 
nonoutbreak  situations.  Attempts  at  eradicating  carriage  are  often  unsuc- 
cessful when  there  is  extranasal  colonization  with  methicillin-resistant  5. 
aureus.  Transmission  of  resistant  organisms  is  primarily  the  result  of 
transient  contamination  of  healthcare  workers'  hands.  Adequate  hand- 
washing, isolation  of  carriers,  and  barrier  techniques  are  all  necessary  for 
containmg  resistance  within  the  intensive  care  unit,  however,  compliance 
with  these  measures  can  be  compromised  by  high  staff  turnover  and 
heavv  workload. 


Impact  of  .Antibiotic  Resistance  on  Clinical  Outcomes  and  the  Cost  of 

Care— Niederman  MS.  Crit  Care  Med  :001;:9(4  Suppl):Nl  14-N120. 

Antibiotic-resistant  organisms  are  common  in  intensive  care  unit  infec- 
tion and  can  be  either  Gram-positive  or  Gram-negative.  A  number  of 
studies  have  evaluated  whether  these  organisms  can  lead  to  excess  mor- 
bidity, mortality,  or  cost.  In  general,  the  studies  are  confounded  by  a 
number  of  methodologic  issues,  including  the  selection  of  an  appropriate 
control  population.  Cases  and  controls  must  be  appropriately  matched  for 
the  presence  of  infection,  the  presence  of  infection  with  similar  organ- 
isms (but  ones  that  are  either  antibiotic-sensitive  or  -resistant),  and  se- 
verity of  illness.  In  addition,  studies  must  account  for  the  therapies  given 
to  patients  who  are  infected  with  resistant  organisms  because  resistance 
is  an  imponant  risk  factor  for  inadequate  empirical  therapy,  and  such 
therapy  is  itself  a  potent  determinant  of  a  number  of  adverse  outcomes, 
including  mortality.  To  date,  the  data  with  methicillin-resistant  Staphy- 
lococcus aureus  and  vancomycin-resistant  enterococcus  are  inconsistent 
with  regard  to  the  effect  on  monality  rates,  although  infection  with  both 
organisms  can  lead  to  excess  length  of  stay  and  increased  cost  of  care. 
When  studies  have  been  adequately  controlled  and  powered,  infection 
with  vancomycin-resistant  enterococcus  has  had  more  of  an  effect  on  the 
mortality  rate  than  infection  with  antibiotic-sensitive  enterococci.  Infec- 
tion with  resistant  Gram-negatives  also  has  adverse  impact  on  outcome, 
with  excess  mortality  being  seen  in  patient  groups  infected  with  Acin- 
etobacter  and  Pseudomonas  aeruginosa.  If  we  are  to  minimize  the  effect 
of  resistance  on  medical  outcomes  and  cost,  it  will  be  necessary  to  have 
a  current  knowledge  of  each  intensive  care  unit's  pathogens  and  suscep- 
tibility patterns,  so  that  empirical  therapy  will  have  a  good  likelihood  of 
being  effective.  In  addition,  new  therapeutic  agents  may  improve  on  the 
efficacy  of  older  agents  and  could  reduce  cost  if  they  allow  for  some 
patients  to  leave  the  hospital  and  to  finish  therapy  with  an  oral  formu- 
lation of  a  highly  bioavailable  agent. 

Improving  Interpretation  of  Clinical  Studies  by  Use  of  Confidence 
Levels,  Clinical  Significance  Curves,  and  Risk-Benefit  Contours- 
Shakespeare  TP,  Gebski  VJ,  Veness  MJ.  Simes  J.  Lancet  2001  ;357(9265): 
1349-1353. 

The  process  of  interpreting  the  results  of  clinical  studies  and  translating 
them  into  clinical  practice  is  being  debated.  Here  we  examine  the  role  of 
p  values  and  confidence  intervals  in  clinical  decision-making,  and  draw 
attention  to  confusion  in  their  interpretation.  To  improve  result  reporting, 
we  propose  the  use  of  confidence  levels  and  plotting  of  clinical  signifi- 
cance curves  and  risk-benefit  contours.  These  curves  and  contours  pro- 
vide degrees  of  probability  of  both  the  potential  benefit  of  treatment  and 
the  detriment  due  to  toxicity.  Additionally,  they  provide  clinicians  with 
a  mechanism  of  translating  the  results  of  studies  into  treatment  for  indi- 
vidual patients,  thus  improving  the  clinical  decision-making  process.  We 
illustrate  the  application  of  these  curves  and  contours  by  reference  to 
published  studies.  Confidence  levels,  clinical  significance  curves,  and 
risk-benefit  contours  can  be  easily  calculated  with  a  hand  calculator  or 


standard  statistical  packages.  We  advocate  their  incorporation  into  the 
published  results  of  clinical  studies. 

Computerised  Tomography  Scan  Imaging  in  .Acute  Respiratory  Dis- 
tress Syndrome — Pesenti  A.  Tagliabue  P,  Patroniti  ,\,  Fumagalli  R. 
Intensive  Care  Med  2001;27(4):631-639. 

Computerised  tomography  (CT)  is  being  used  with  increasing  frequency 
in  acute  respiratory  distress  syndrome  (ARDSi  patients.  This  brief  review 
will  discuss  some  of  the  clinical  insights  that  a  CT  scan  can  offer.  A  large 
number  of  CT  scan  studies  have  provided  new  insights  into  the  patho- 
physiology of  ARDS  and  of  mechanical  ventilation,  and  are  particularly 
focused  on  the  recruitment-derecruitment  phenomenon.  To  this  end.  newer 
fast  CT  scan  technology  promises  a  dynamic,  rather  than  a  static  view  of 
lung  ventilation. 

Usefulness  of  a  Strategy  Based  on  Bronchoscopy  with  Direct  Exam- 
ination of  Bronchoalveolar  Lavage  Fluid  in  the  Initial  .Antibiotic 
Therapy  of  Suspected  \  entilator-.Associated  Pneumonia — Tinisit  JF. 
Cheval  C,  Gachot  B,  Bruneel  F,  Wolff  M,  Carlet  J,  Regnier  B.  Intensive 
Care  Med  2001;27(4):640-647. 

OBJECTIVES;  To  evaluate  (a)  the  routine  accuracy  of  bronchoalveolar 
lavage  by  direct  examination  (BAL-D)  in  diagnosing  ventilator-associ- 
ated pneumonia  (VAP),  and  (b)  the  impact  of  a  diagnostic  strategy  in- 
cluding clinical  judgment,  bronchoscopy,  and  BAL-D  on  the  initial  di- 
agnosis and  appropriateness  of  treatment  when  VAP  is  suspected.  DESIGN 
AND  SETTING:  Prospective  cohort  study  in  two  academic  ICUs  in 
Paris.  France.  PATIENTS  AND  PARTICIPANTS;  Mechanically  venti- 
lated patients  with  suspected  VAP  underwent  bronchoscopy  with  BAL 
and  protected  specimen  brush  ( PSB ).  BAL-D  results  w  ere  a\  ailable  w  ithin 
2  h.  BAL  on  culture  and  PSB  results  after  24  h.  and  antibiotic  suscep- 
tibility after  48  h.  At  each  step  in  the  strategy  the  senior  and  the  resident 
in  charge  of  the  patient  were  asked  their  diagnosis  and  their  therapeutic 
plan  on  the  basis  of  presently  available  data.  Definite  diagnosis  of  sus- 
pected VAP  was  based  on  histology,  appearance  of  cavitation,  positive 
pleural  fluid  culture,  results  of  PSB  and  BAL  culture,  and  follow-up. 
MEASUREMENT  AND  RESULTS;  A  total  of  1 10  episodes  of  sus- 
pected VAP  were  studied;  94  definite  diagnoses  were  made  (47  V.AP.  47 
no  VAP).  Using  a  threshold  1%  of  infected  cells.  BAL-D  discriminated 
well  between  patients  with  and  those  without  VAP  (sensitivity  93.6%, 
specificity  91.5%,  area  under  the  receiver-operating  characteristic  curve 
0.953).  The  senior  clinical  judgment  was  correct  in  71%  cases.  It  was 
correct  in  78%  and  94%  of  cases  after  airway  visualization  and  BAL-D 
findings,  respectively.  After  B.AL-D  the  positive  and  negative  predictive 
values  in  diagnosing  VAP  were  90%  and  98%.  respectively.  However, 
the  therapeutic  plan  was  correct  in  only  65%  using  clinical  judgment  (15 
untreated  patients,  3  ineffective  treatment,  15  useless  treatment),  66% 
using  airway  visualization  ( 14  untreated  V.AP.  4  ineffective  treatment,  14 
useless  treatment),  and  88%  using  BAL-D  results  ( 1  untreated  patients,  6 
ineffective,  4  useless),  according  to  definite  diagnosis  and  final  antibiotic 
susceptibility  testings.  CONCLUSIONS;  A  strategy  based  on  bronchos- 
copy and  BAL-D  generally  leads  to  a  rapid  and  appropriate  treatment  of 
nosocomial  pneumonia  in  ventilated  patients. 

Kqual  Aspiration  Rates  in  Gastrically  and  Transpylorically  Fed  Crit- 
ically III  Patients- Espar/a  J,  Boi\in  MA.  Hartshorne  .MF.  Le\>  H 
Intensive  Care  Med  2001;27(4);660-664. 

OBJECTIVES;  To  determine  the  difference  in  aspiration  rates  between 
gastrically  and  transpylorically  fed  patients  in  the  intensive  care  unit. 
DESIGN;  A  prospective  controlled  study  of  critically  ill  patients  ran- 
domized to  receive  either  a  gastrically  placed  feeding  tube  or  a  transpy- 
lorically placed  feeding  tube.  SETTING;  University  teaching  hospital's 
medical  intensive  care  unit.  The  studv  was  conducted  over  14  months. 
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PATIENTS:  Fifty-four  crilicall\  ill  Mihjccls  (with  an  overall  40'r(  mor- 
lality)  with  similar  baseline  age.  severity  of  illness,  and  nutritional  needs 
requiring  enteral  nutrition,  with  51  completing  the  study.  INTERVEN- 
TIONS: All  feeds  were  tagged  with  teehnctium-'Wm  radiolabeled  sulfur 
colloid,  and  the  pulmonary  secretions  or  lungs  of  each  patient  were 
scanned  on  a  daily  basis  to  determine  whether  aspiration  had  occurred. 
Patients  were  fed  according  to  their  assigned  tube  placement  which  was 
verified  daily  by  continuous  electromyography.  MEASUREMENTS  AND 
RESULTS:  Of  27  gastrically  fed  patients  2  (77f )  had  evidence  of  scanned 
feed  in  pulmonary  secretions  or  the  lung,  compared  to  3  of  24  (13%) 
transpvlorically  fed  patients  In.s.).  Clinical  suspicion  of  aspiration  was 
insensitive  and  detected  only  60'J  of  isotopically  documented  aspirations 
with  a  positive  predictive  value  of  2T7c.  CONCLUSION:  There  was  no 
difference  in  aspiration  rates  between  gastrically  and  transpylorically  fed 
critically  ill  patients. 

.\cid-Ba$e  Alterations  in  Heatstroke — Bouchania  .-X.  De  Vol  EB  In- 
tensive Care  Med  2001;27(4):680-685. 

OBJECTIVE:  To  analyze  the  acid-base  balance  during  heatstroke.  DE- 
SIGN: Retrospective  study.  SETTING:  Heatstroke  Center.  Makkah,  Saudi 
Arabia.  PATIENTS:  Hundred  nine  consecutive  heatstroke  patients  (mean 
age  55  ±  12  years)  with  rectal  temperature  from  4(.)  to  43.4  °C  following 
exposure  to  hot  weather.  INTERVENTION:  Arterial  blood  gases  col- 
lected prospectively  and  analyzed  using  95'*  confidence  limits  estab- 
lished by  controlled  experimental  studies.  Severity  of  heatstroke  on  ad- 
mission assessed  by  Simplified  Acute  Physiology  Score  and  Organ  System 
Failure  score.  RESULTS:  Metabolic  acidosis  was  the  predominant  acid- 
base  change  followed  by  respiratory  alkalosis  (81  and  55%  of  the  pa- 
tients, respectively).  The  prevalence  of  metabolic  acidosis  (but  not  re- 
spiratory alkalosis)  was  significantly  associated  with  the  degree  of 
hyperthermia:  63,  95  and  100<7f  at  41.  42  and  43  °C,  respectively  (p  < 
0.0001 ).  Patients  with  metabolic  acidosis  had  a  large  anion  gap  (24  ±  5). 
Arterial  panial  pressure  of  oxygen  (Pao,)'  systolic  blood  pressure  and 
Organ  System  Failure  score  were  similar  with  or  without  metabolic  ac- 
idosis. Although  the  acute  physiology  score  was  higher  in  patients  with, 
than  without,  metabolic  acidosis  (15.7  ±  3.7  vs  9.8  ±  4.4,  p  <  O.OOI). 
there  was  no  significant  difference  in  neurologic  morbidity  and  mortality 
(7.9  vs  1.1%.  5.6  vsO^/f.  p  =  0.776  and  0.581,  respectively).  CONCLU- 
SION: We  conclude  that  metabolic  acidosis  is  the  predominant  response 
in  heatstroke. 

Clinical  Features  of  Patients  with  Acute  Organophosphate  Poisoning 
Requiring  Intensive  Care — Lee  P,  Tai  DY.  Intensive  Care  Med  2001; 
27(4):694-699. 

OBJECTIVES:  To  describe  the  clinical  features  of  organophosphate  poi- 
soning (OPP).  to  evaluate  the  Acute  Physiology  and  Chronic  Health 
Evaluation  (APACHE)  II  score  as  an  alternative  index  for  measuring 
OPP  severity,  and  to  assess  cholinesterase  levels  for  predicting  successful 
weaning  from  mechanical  ventilation  (MV).  DESIGN  AND  SETTING: 
Retrospective  medical  record  review  in  a  medical  intensive  care  unit  of 
an  acute  general  hospital.  PATIENTS:  Twenty-three  adults  with  OPP 
between  1995  and  1999.  All  cases  were  due  to  malathion  poisoning. 
Muscarinic  features  were  the  predominant  clinical  manifestations  (83%), 
followed  by  central  nervous  system  (78%)  and  nicotinic  manifestations 
(17%).  RESULTS:  MV  was  required  by  74%  of  patients  because  of 
bronchial  secretions  (83%).  altered  conscious  level  (78%).  pneumonia 
(78%).  and  flaccid  paralysis  (57%).  Five  patients  (22%)  had  features  of 
intermediate  syndrome.  ICU  mortality  was  13%  and  the  mean  ICU  stay 
was  9.1  =  6.0  days.  The  mean  APACHE  II  score  was  17.4  ±  7.4  and  it 
correlated  with  mortality,  severity  of  OPP.  length  of  MV.  and  cholines- 
terase level.  An  APACHE  II  score  of  26  or  higher  was  predictive  of 
mortality,  with  95%  sensitivity  and  100%  specificity.  Threshold  levels  of 
serum  and  red  blood  cell  cholinesterase  for  successful  weaning  from  MV 


were  2.900  U/1  and  7.500  U/1.  respectively.  CONCLUSIONS:  The 
APACHE  II  score  may  be  used  as  an  alternative  index  of  severity  in 
patients  with  OPP;  a  score  of  26  or  higher  is  a  good  predictor  of  mor- 
tality. Cholinesterase  levels  are  useful  in  predicting  successful  weaning 
of  patients  from  MV. 

A  Prospective  Cohort  Study  of  fi-Month  Mortality  in  a  Community 
Hospital  Experiencing  a  (iradual  Reduction  in  Critical  Care  Servic- 
es—Walther  SM.  Jonasson  U.  Intensive  Care  Med  2001;27(4);700-705. 

OBJECTIVE:  To  analyse  the  effect  of  reduction  of  critical  care  services 
on  admissions,  resource  consumption  and  outcome.  DESIGN:  Observa- 
tion outcome  study  with  analysis  of  patient  data  collected  prospectively 
during  1993.  1995  and  1997.  SETTING:  High  dependency  and  intensive 
care  unit  (HDU/ICU)  of  a  community  hospital  serving  a  population  of 
168.000.  The  number  of  beds  decreased  from  1 2  ( 1993 ).  to  10  ( 1995)  and 
to  8  ( 1997)  with  concomitant  decrease  in  staff  PATIENTS  AND  PAR- 
TICIPANTS: Three  patient  cohorts  admitted  to  the  HDU/ICU  during 
1993.  1995  and  1997.  MEASUREMENTS  AND  RESULTS:  Admissions 
were  classified  into  recovery  room  care  or  critical  care  admissions  and 
stratified  according  to  workload  (Levels  I-IV).  Illness  severity  scores  of 
critical  care  admissions  were  recorded  according  to  the  APACHE  II 
system.  Mortality  data  were  acquired  from  a  national  database.  The  total 
number  of  admissions  to  the  unit  did  not  change  over  the  years.  Length 
of  stay  decreased  significantly  over  the  years.  Standardised  mortality 
rates  based  on  mortality  within  30  days  of  discharge  from  the  HDU/ICU 
were  1.17  (95%  confidence  interval  0.96-1.43)  for  critical  care  admis- 
sions during  1993.  0.86  (0.70-1.06)  for  1995  and  0.98  (0.79-1.22)  for 
1997.  Survival  180  days  after  discharge  from  the  HDU/ICU  did  not  differ 
significantly  over  the  years.  CONCLUSIONS:  The  results  suggest  that  an 
excess  of  resources  were  used  in  critical  care  services  during  1993  and 
1995.  Reduction  of  HDU/ICU  beds  by  30%  from  7.1  to  4.8  beds/100,000 
was  not  associated  with  increased  6-month  mortality  of  the  patients  ad- 
mitted. 

How  Safe  Is  Non-Bronchoscopic  Bronchoalveolar  Lavage  in  Criti- 
cally III  Mechanically  Ventilated  Children? — Burmester  M.  Mok  Q. 
Intensive  Care  Med  2001;27(4):716-721. 

OBJECTIVE:  To  assess  the  safety  of  non-bronchoscopic  bronchoalveo- 
lar lavage  (NB-BAL)  in  critically  ill  mechanically  ventilated  children. 
SETTING;  Paediatric  intensive  care  unit  in  a  teniary  children's  hospital. 
METHODS:  The  data  from  60  consecutive  cntically  ill  mechanically 
ventilated  children  who  underwent  NB-B.AL  was  reviewed  from  Novem- 
ber 1997  to  December  1999.  PRISM  score  prior  to  NB-BAL.  observa- 
tions at  the  time  of  NB-BAL  and  arterial  blood  gases,  oxygenation  index 
(Ol).  ventilator  settings,  haemodynamic  vanables  and  temperature  taken 
at  I  h  before,  and  I  and  6  h  after  NB-BAL.  were  retrieved  from  the 
archived  computerised  database.  RESULTS:  Median  age  was  7  months 
(IQR  2.8-43  months)  and  median  weight  was  5.5  kg  (IQR  4-14  kg). 
Four  (7%)  patients  exhibited  significant  immediate  complications,  re- 
quiring escalation  of  respiratory  or  haemodynamic  support.  Forty-two 
(70%)  patients  had  complete  data  for  calculation  of  OI;  there  was  no 
significant  change  in  median  Ol  at  1  and  6  h  after  NB-B.AL.  However  5 
(12%)  of  these  patients  experienced  an  increase  in  01  of  between  10  and 
45  at  I  h  post  NB-BAL.  which  returned  to  baseline  at  6  h  post  NB-BAL. 
Complications  did  not  correlate  w  ith  any  of  the  available  variables:  base- 
line 01.  PRISM  score  or  w  ith  deterioration  at  the  time  of  the  procedure, 
although  it  was  observed  that  four  out  of  the  six  patients  with  baseline 
Ols  of  greater  than  20  experienced  complications.  CONCLUSION:  Non- 
bronchoscopic  bronchoalveolar  lavage  in  critically  ill  mechanically  ven- 
tilated neonates  and  children  is  generally  a  well-tolerated  procedure,  but 
for  some  patients,  in  whom  it  was  not  possible  to  elucidate  predictive 
factors,  complications  developed.  All  patients,  particularly  those  with 
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Ols  of  greater  than  20,  require  carolul  iimruloring  during  and  after  the 

priK'cdurc. 

Outccmif  of  l.unK-Stay  Intensive  Care  Patients — Hughes  M.  MacK- 
ird\  FN.  Niirrie  J.  Grant  IS    lnkriM\c  Care  Med  :0OI;27(4):779-782. 

OBJECTIVES:  To  assess  the  numbers,  characteristics  and  outcome  for 
patients  requiring  long-term  intensive  care.  DESIGN  AND  SETTING: 
Observational  cohort  study  in  23  Scottish  intensive  care  units  over  a 
3-year  period.  PATIENTS  AND  PARTICIPANTS:  323  patients  with  an 
ICU  stay  of  30  days  or  more.  MEASUREMENTS  AND  RESULTS: 
Although  representing  only  1.6%  of  patients,  those  with  long  stays  oc- 
cupied 15.79r  of  bed-days.  Hospital  survival  among  these  patients  was 
59.9'^^.  With  the  available  data  it  was  not  possible  to  discriminate  sur- 
vivors from  non-sur\  Ivors.  CONCLUSIONS:  Since  these  patients  have  a 
relatively  high  hospital  survival,  resources  should  not  be  withheld  from 
them  on  the  basis  of  prolonged  ICU  stay  alone,  even  in  countries  w  ith 
limited  ICU  provision. 

Monitoring  End-Tidal  Carbon  Diovide  Duriny  Wcaninj;  from  Car- 
diopulmonary By  pass  in  Patients  Without  Sinnil'icant  I.un(;  Disease 

.Maslow  .A.  Stearns  G.  Bert  A.  K-ng  \\  .  Price  D.  Schwartz  C.  et  al, 
Anesth  Analg  20OI;92(2l:.306-3l3. 

End-tidal  carbon  dio.xide  tension  (Petco.)  changes  with  fluctuations  in 
cardiac  output  (CO).  We  compared  Ptjro.  "^  pulmonary  artery  blood 
flow  (PAQt)  during  weaning  froin  cardiopulmonary  bypass  (CPB)  in 
normothermic  patients  without  significant  pulmonary  disease.  Fifteen 
consecutive  adult  cardiac  surgical  patients  were  prospectively  studied 
during  and  shortly  after  weaning  from  CPB.  Before  separation  from  CPB. 
P^-^c„,  and  PAQt  were  measured,  the  latter  by  transesophageal  Doppkr 
echocardiography.  At  the  time  of  measurements  patients  were  normo 
thermic,  and  ventilated  at  6  breaths/min  with  tidal  volumes  of  10  mL/kg, 
After  separation  from  CPB.  thermodilution  cardiac  output  (TDCO)  was 
measured  in  addition  to  PAQt  and  Pf  xco--  Regression  and  bias  analyses 
were  used  to  compare  Petco.-  PAQt.  and  TDCO.  Seventy  measurements 
were  recorded;  31  before  separation  from  CPB  and  39  after  separation 
from  CPB.  A  good  correlation  was  seen  between  PAQt  and  Petco.  ^^  ~ 
0.88)  and  between  TDCO  and  PAQt  (r  =  0.93;  mean  bias  0.03  L/min;  SD 
0.52  L/min).  The  regression  analysis  of  PAQt  on  Petco,  showed  greater 
variability  at  Petco.  levels  >  34  mm  Hg  (n  =  22;  r  =  0.14).  Increases 
in  Petco,  plateaued  at  this  level,  although  PAQt  continued  to  increase. 
When  Petco.  ^^^i^  "i"''t^  <han  30  mm  Hg.  all  PAQt  and  TDCO  values 
were  >4.0  L/min  (>2.0  L/min/m").  When  Petco.  exceeded  34  mm  Hj 
all  values  of  PAQt.  and  28/29  values  of  TDCO  were  more  than  5  L/riim 
(>2.5  L/min/m-).  One  patient  had  TDCO  of  4.69  L/min  (2.39  L/min/nr ) 
In  normothermic  patients  without  significant  pulmonary  disease,  Petco. 
is  a  useful  index  of  PAQt  during  separation  from  CPB.  Under  the  clinical 
settings  in  this  study,  a  Petco,  greater  than  30  mm  Hg  was  invariably 
associated  with  a  CO  more  than  4.0  L/min  or  a  cardiac  index  >2.0 
L/min/m". 

The  Efficacy  of  Esophageal  Detector  De\ices  in  Verifying  Tracheal 
Tube  Placement:  .\  Randomi/ed  Cross-Over  Study  of  Out-of-Hos- 
pital  Cardiac  .Arrest  Patients — Tanigaw  a  K.  Takeda  T.  Goto  E.  Tanaka 
K.  Anesth  Analg  20OI;92(2):375-378. 

We  performed  this  prospective  study  to  evaluate  the  efficacy  of  esoph- 
ageal detector  devices  (EDDs),  both  the  bulb  and  the  syringe-type,  tol 
indicate  positioning  of  endotracheal  tubes  lETTs)  in  out-of-hospital  car- 1 
diac  arrest  patients.  Forty-eight  adult  patients  with  out-of-hospital  cardiac  I 
arrest  were  enrolled.  Immediately  after  tracheal  intubation  and  ETT  cuff  | 
inflation  in  the  emergency  department,  the  patients  were  allocated  ran- 
domly to  two  cross-over  groups.  In  Group  I  (n  =  24),  patients  underwent  I 
a  bulb  test  and  a  syringe  test  in  sequence.  In  Group  2  (n  =  24).  patients  I 
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Come  join  us  on  beautiful  Whidbey  Island,  located  2 
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We  are  currently  seeking  an  experienced  Respiratory 
Care  Clinical  Supervisor  who  is  an  KKT  with  proven 
experience  providing  direct  patient  care  and  [)erforming 
management  responsibilides.  We  offer  a  competitive 
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RESPIRATORY  THERAPISTS 
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underwent  a  syringe  lesi  and  a  bulb  test  in  sequence.  End-tidal  carbon 
dioMde  (ETCO.I  was  also  monitored.  In  .'i6  attempts  at  tracheal  intuba- 
tion, the  bulb,  the  syringe,  and  ETCO,  indicated  all  eight  esophageal 
intubations.  In  48  tracheal  intubations,  the  bulb  lest  correctly  indicated  34 
tracheal  intubations  (sensitivity.  7().8'7f).  The  syringe  test  identified  .^5 
tracheal  intubations  (sensitivity,  72.9^).  The  results  of  both  tests  agreed 
in  33  tracheal  intubations.  ETCO,  was  detected  in  3 1  tracheal  intubations 
(sensitivity.  64.6%).  No  statistical  difference  was  found  among  the  tests. 
HDDs  were  less  sensitive  in  detecting  tracheal  intubation  for  out-of- 
hospital  cardiac  arrest  patients.  Therefore,  proper  clinical  judgment  in 
conjunction  with  these  devices  should  be  used  to  confirm  ETT  placement 
in  these  difficult  situations. 

The  Kffect  of  Continuiius  Positive  airway  Pressure  on  Cerebral  Blood 
Flow  Velocity  in  .Awake  Volunteers — Bowie  RA,  O'Connor  PJ.  Hard- 
man  JG,  Mahajan  RP.  Anesth  Analg  20Ol;92(2):415-417. 

We  measured  the  effect  of  5  and  10  cm  H;0  continuous  positive  airways 
pressure  (CPAP)  on  middle  cerebral  anery  blood  flow  velocity  (FV)  in 
15  awake,  healthy  volunteers  by  using  transcranial  Doppler  ultrasonog- 
raphy. Mean,  systolic,  and  diastolic  FV  plus  pulsatility  index  were  re- 
corded. No  significant  change  in  any  measured  variable  was  observed 
with  the  application  of  5  or  10  cm  H;0  CPAP.  These  resuhs  are  in 
contrast  to  those  of  a  previous  study,  which  found  a  significant  increase 
in  mean  FV  and  a  decrease  in  pulsatility  index  during  the  application  of 
12  cm  H,0  CPAP. 

Inspiratory  Lung  Impedance  in  COPD:  Effects  of  PEEP  and  Imme- 
diate Impact  of  Lung  \olume  Reduction  Surgery — Kaczka  DW.  In- 
genito  EP,  Body  SC,  Duffy  SE,  Mentzer  SJ,  DeCamp  MM,  Lutchen  KR. 
J  Appl  Physiol  2001;90(5):1833-I841. 

Frequency-dependent  characteristics  of  lung  resistance  (RL)  and  elas- 
tance  (EL)  are  sensitive  to  different  patterns  of  airway  obstruction.  We 
used  an  enhanced  ventilator  waveform  (EVWl  to  measure  inspiratory  RL 
and  EL  spectra  in  ventilated  patients  during  thoracic  surgery.  The  EVW 
delivers  an  inspiratory  flow  waveform  with  enhanced  spectral  excitation 
from  0.156  to  8.1  Hz.  Estimates  of  the  coefficients  in  a  trigonometric 
approximation  of  the  EVW  flow  and  transpulmonary  pressure  inspira- 
tions yielded  inspiratory  RL  and  EL  spectra.  We  applied  the  EVW  in  a 
group  with  mild  obstruction  undergoing  various  thoracoscopic  proce- 
dures (n  =  6),  and  another  group  with  severe  chronic  obstructive  pul- 
monary disease  undergoing  lung  volume  reduction  surgery  (n  =  8). 
Measurements  were  made  at  positive  end-expiratory  pressure  (PEEP)  of 
0,  3,  and  6  cmH,0.  Inspiratory  RL  was  similar  in  both  groups  despite 
marked  differences  in  spirometry.  The  chronic  obstructive  pulmonary 
disease  patients  demonstrated  a  pronounced  frequency-dependent  increase 
in  inspiratory  EL  consistent  w  iih  severe  heterogeneous  peripheral  airway 
obstruction.  PEEP  appears  to  have  beneficial  effects  by  reducing  periph- 
eral airway  resistance.  Lung  volume  reduction  surgery  resulted  in  in- 
creased inspiratory  RL  and  EL  at  all  frequencies  and  PEEPs,  possibly  due 
to  loss  of  diseased  lung  tissue,  pulmonary  edema,  increased  mechanical 
heterogeneity,  and/or  an  improvement  in  airway  tethering. 

Assessment  of  Respiratory  System  Mechanics  by  Artificial  Neural 
Networks:  .An  Exploratory  Study — Perchiazzi  G,  Hogman  M,  Rylander 
C,  Giuliani  R.  Fiore  T,  Hedenstierna  G.  J  Appl  Physiol  2001  ;90(.5):  1817- 
1824. 

We  evaluated  I)  the  performance  of  an  artificial  neural  network  (ANN)- 
based  technology  in  assessing  the  respiratory  system  resistance  (Rrs)  and 
compliance  (Crs)  in  a  porcine  model  of  acute  lung  injury  and  2)  the 
possibility  of  using,  for  ANN  training,  signals  coming  from  an  electrical 
analog  (EA)  of  the  lung.  Two  differently  experienced  ANNs  were  com- 


pared. One  ANN  (ANNu,„)  was  trained  on  tracings  recorded  at  different 
time  points  after  the  administration  of  oleic  acid  in  10  anesthetized  and 
paralyzed  pigs  during  constant-flow  mechanical  ventilation.  A  second 


ANN(ANN^ 


I  was  trained  on  EA  simulations.  Both  ANNs  were  eval- 


uated prospectively  on  data  coming  from  four  ditferent  pigs.  Linear 
regression  between  ANN  output  and  manually  computed  mechanics 
showed  a  regression  coefficient  (R)  of  0.98  for  both  ANNs  in  assessing 
Crs.  On  Rrs,  ANN^io  showed  a  performance  expressed  by  R  =  0.40  and 
ANN^oD  by  R  =  0.61.  These  results  suggest  that  ANNs  can  learn  to 
assess  the  respiratory  system  mechanics  during  mechanical  ventilation 
but  that  the  assessment  of  resistance  and  compliance  by  ANNs  may 
require  different  approaches. 

Effect  of  Manually  Assisted  Cough  and  Mechanical  Insufflation  on 
Cough  Flow  of  Normal  Subjects,  Patients  « ith  Chronic  Obstructive 
Pulmonary  Disease  (COPD),  and  Patients  with  Respiratory  Muscle 
Weakness — Sivasothy  P.  Brown  L.  Smith  IE.  Shneerson  JM.  Thorax 
2001:56(6):438-444. 

BACKGROUND:  It  has  been  suggested  that  cough  effectiveness  can  be 
improved  by  assisted  techniques.  The  effects  of  manually  assisted  cough 
and  mechanical  insufflation  on  cough  flow  physiology  are  reported  in 
this  study.  METHODS:  The  physiological  actions  and  patient  self-as- 
sessment of  manually  assisted  cough  and  mechanical  insufflation  were 
investigated  in  29  subjects  (nine  normal  subjects,  eight  patients  with 
chronic  obstructive  pulmonary  disease  (COPD).  four  subjects  with  re- 
spiratory muscle  weakness  (RMW)  with  scoliosis,  and  eight  subjects 
with  RMW  without  scoliosis).  RESULTS:  The  peak  cough  expiratory 
flow  rate  and  cough  expiratory  volume  were  not  improved  by  manually 
assisted  cough  and  mechanical  insufflation  alone  or  in  combination  in 
normal  subjects.  The  median  increase  in  peak  cough  expiratory  flow  in 
subjects  with  RMW  without  scoliosis  with  manually  assisted  cough  alone 
or  in  combination  with  mechanical  insufflation  of  84  L/min  (95'J  con- 
fidence interval  (CI)  19  to  122)  and  144  L/min  (95^f  CI  14  to  195). 
respectively,  reflects  improvement  in  the  expulsive  phase  of  coughing  by 
these  techniques.  Manually  assisted  cough  and  mechanical  insufflation  in 
combination  raised  peak  expiratory  flow  rate  more  than  either  technique 
alone  in  this  group.  The  abnormal  chest  shape  in  scoliotic  subjects  and 
the  fixed  inspiratory  pressure  used  made  effective  manually  assisted 
cough  and  mechanical  insufflation  difficult  in  this  group  and  no  improve- 
ments were  found.  In  patients  with  COPD  manually  assisted  cough  alone 
and  in  combination  with  mechanical  insuffiation  decreased  peak  expira- 
tory flow  rate  by  144  L/min  l,95'7c  CI  25  to  259)  and  135  L/min  (95';f  CI 
30  to  312).  respectively.  CONCLUSIONS:  Manually  assisted  cough  and 
mechanical  insufflation  should  be  considered  to  assist  expectoration  of 
secretions  in  patients  with  RMW  without  scoliosis  but  not  in  those  with 
scoliosis. 

Method  for  Manipulating  Peak  Flow  Measurements  Producing 
Falsely  Raised  Readings— Ross  S.  Cochran  DP.  Thorax  2001:56(6); 
500-501. 

Methods  by  which  patients  can  artificially  produce  raised  peak  flow 
measurements  ha\e  been  described.  We  recently  observed  a  patient  ma- 
nipulating the  peak  flow  meter  in  a  way  that  had  not  been  described 
before.  A  study  was  therefore  undertaken  to  determine  if  this  technique 
could  repeatedly  produce  clinically  significant  changes  in  peak  flow 
readings.  Fifieen  adults,  using  a  mini-Wright  peak  flow  meter,  made  five 
measurements  using  the  correct  technique  followed  by  five  manipulated 
measurements  under  observ  ation.  Significant  increases  in  peak  flow  mea- 
surements were  observed  in  14  of  the  15  subjects.  The  mean  increase  in 
peak  flow  rate  using  the  incorrect  technique  was  569c  (range  -4%  to 
869f ).  Clinicians  should  be  aware  that  patients  might  employ  this  tech- 
nique to  manipulate  measurements  which  could  have  consequences  for 
management. 
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NEW!  2ND  EDITION 

Respiratory  Care 
Patient-Driven  Protocols 

Now  Includes  Pediatric  Protocols 

An  excellent  resource  in  the  processes  of  developing,  implementing,  or  refining  care 
plans.  Helps  you  improve  patient  care  and  control  costs. 

Features  29  complete  protocols  including:  Oxygen,  Oximetry,  MDI,  SVN,  PEP, 
Thoracoscopy,  IPPB,  Extubation,  Secretion  Management,  Weaning,  Pediatrics,  and 
others.  Also  includes  an  expanded  and  valuable  introduction  on  how  to  implement 
PDPs  in  your  facility  and  an  overview  of  PDPs  and  operational  costs. 

Written  by  faculty  from  UCSD,  one  of  the  country's  leading  institutions  in  the  devel- 
opment of  protocols.  Authors  include  Jan  Phillips-Clar,  BS,  RRT;  Richard  Ford,  BS,  RRT; 
Timothy  Morris,  MD;  and  David  Burns,  MD.  Softcover.  257  pages.  Second  Edition. 
Published  in  2001. 

Item  #  PA8012-A  S85.00  (S99.00  Nonmembers).  Add  $9.25  for  shipping  and  handling. 

Order  Online  at  http://store.yahoo.com/aarc/ 
MasterCard  •  Visa  •  Purchase  Order 


NEW  -  Pediatric  Metered  Dose  Inhaler  Protocol  (Agessi2) 

NEW  -  Simple  Weaning  Protocol  for  Pediatrics 

NEW  -  Introduction  Contains  an  Overview  of  PDPs 

and  Operational  Costs 
Oxygen 
Oximetry 

Prophylaxis  for  Pulmonary  Complications  (IS) 
Secretion  Management  (CPT) 
Secretion  Management  for  Artificial  Airways 
Percussionaire 
Autogenic  Drainage  (AD) 
Positive  Expiratory  Pressure  (PEP) 
Flutter  Valve 
ThAIRapy'  Vest 
Metered  Dose  Inhaler  (MDI) 


Small  Volume  Nebulizer  (SVN) 

Therapeutic  Effective  Dosage 

Acute  Maximum  Dosage 

Intermittent  Positive  Pressure  Breathing  (IPPB) 

Thoracoscopy 

Extubation 

Post-Op  Laparotomy 

Prophylaxis  Protocol  Addendum  For  Rib 
Fractures/Chest  Trauma 

Metered  Dose  Inhaler  for  Ventilated  Patients 

Secretion  Management  for  Ventilated  Patients 

Secretion  Management  Addendum  for  Ventilated 

Head  Trauma  Patients 
Volume  Reduction  Lung  Surgery  Protocol  (VRLS) 
BiPAP  for  Volume  Weaning  Protocol 
Adult  Ventilator  Weaning  Protocol 
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•In  clinical  trials,  no  statistically  significant  difference  in  FEVi  was  seen  between  SEREVENT  and  ipratropium 


'  Daytime  use  of  rescue  albuterol  reduced  by  57%  versus  baseline  at  12  weeks 

(baseline  rescue  albuterol  4.6  puffs/dayf 
'  Sustained  efficacy  over  a  12-week  period^ 
'  In  clinical  trials,  no  consistently  significant  differences  were  seen  among  the  treatment 

groups  in  the  following  parameters:  S-minute  walk,  quality-of-life  symptom  scores, 

dyspnea,  incidence  of  exacerbations 

When  beginning  treatment  with  SEREVENT  Inhalation  Aerosol,  patients  who  have  been  taking  inhaled,  short-acting 
beta2-agonists  on  a  regular  basis  (e.g.,  4  times  a  day)  should  be  instructed  to  discontinue  the  regular  use  of  these 
drugs  and  use  them  only  for  symptomatic  relief  of  acute  COPD  symptoms  (see  PRECAUTIONS:  Information  for 
Patients  in  complete  Prescribing  Information). 

SEREVENT  INHALATION  AEROSOL  SHOULD  NOT  BE  USED  TO  RELIEVE  ACUTE  COPD  SYMPTOMS.  It  is  crucial  to 
inform  patients  of  this  and  prescribe  an  inhaled,  short-acting,  beta^-agonist  (e.g.,  albuterol)  for  treatment  of  acute 
COPD  symptoms  that  occur  despite  regular  twice-daily  (morning  and  evening,  approximately  12  hours  apart)  use  of 
SEREVENT  Inhalation  Aerosol. 

Please  see  brief  summary  of  Prescribing  Information  and  reference  on  following  pages. 


Circle  1 24  on  product  info  card 
Visit  AARC  Booth  717  in  San  Antonio 
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SERE  VENT  brief  summary 

(salmeterol  xinafoate)  Inhalation  Aerosol 

Bronchodllator  Aerosol 
For  Oral  Inhalation  Only 

The  foiiGvvtnq  is  a  brief  summary  only,  see  lull  prescribing  mlormation  for  complete  product  information. 
CONTRAINDICATIONS:  SEREVENT  Inhalation  Aerosol  is  contraindicated  in  patients  with  a  history  of  hypersen- 
sitivity to  salmelerol  or  any  of  its  components 
WARNINGS: 

IMPORTANT  INFORMATION:  SEREVENT  INHALATION  AEROSOL  SHOULD  NOT  BE  INITIATED  IN  PATIENTS 
WITH  SIGNIFICANTLY  WORSENING  OR  ACUTELY  DETERIORATING  ASTHMA.  WHICH  MAY  BE  A  LIFE- 
THREATENING  CONDITION.  Serious  acute  respiratory  events,  including  fatalities,  have  been  reported, 
both  in  the  United  States  and  worldwide,  when  SEREVENT  Inhalation  Aerosol  has  been  Initiated  In  this 
situation. 

Although  It  Is  not  possible  from  these  reports  to  determine  whether  SEREVENT  Inhalation  Aerosol  con- 
tributed to  tfiese  adverse  events  or  simply  (ailed  to  relieve  the  deteriorating  asthma,  the  use  of 
SEREVENT  Inhalation  Aerosol  in  this  setting  is  inappropriate. 

SEREVENT  INHALATION  AEROSOL  SHOULD  NOT  BE  USED  TO  TREAT  ACUTE  SYMPTOMS.  It  is  crucial  to 
inform  patients  of  this  and  prescribe  an  inhaled,  short-acting  beta^-agonlst  for  ttiis  purpose  as  well  as 
warn  them  that  Increasing  inhaled  beta^-agonlst  use  is  a  signal  of  deteriorating  asthma. 

SEREVENT  INHALATION  AEROSOL  IS  NOT  A  SUBSTITUTE  FOR  INHALED  OR  ORAL  CORTICOSTEROIDS. 
Corticosteroids  should  not  be  stopped  or  reduced  when  SEREVENT  Inhalation  Aerosol  is  initiated. 

(See  PRECAUTIONS:  Information  for  Patients  and  the  accompanying  PATIENT'S  INSTRUCTIONS  FOR 
USE.) 

1  Dq  Not  Introduce  SEREVENT  Infialation  Aerosol  as  a  Treatment  loi  Acutely  Delenoratina  Asthma.  SEREVEMT 
Inhalation  Aerosol  is  intended  for  the  maintenance  treatment  of  asthma  (see  INDICATIONS  AND  USAGE  section  ot 
full  prescribing  inforniahon)  and  should  not  be  introduced  in  acutely  deteriorating  asthma,  which  is  a  potential- 
ly life-threatening  condition  There  are  no  data  demonstrating  that  SEREVENT  Inhalation  Aerosol  provides  greater 
efficacy  than  or  additional  efficacy  to  inhaled,  short-acting  beta, -agonists  in  patients  with  worsening  asthma 
Senous  acute  respiratory  events,  including  fatalities,  have  been  reported,  both  in  the  United  States  and  world- 
wide, in  patients  receiving  SEREVENT  Inhalation  Aerosol  In  most  cases,  these  have  occun^ed  in  patients  with 
severe  asthma  (eg,  patients  with  a  history  of  corticosteroid  dependence,  low  pulmonary  function,  intubation, 
mechanical  ventilation,  frequent  hospitalizations,  or  previous  life-threaJening  acute  asthma  exacerbations} 
and/or  m  some  patients  m  whom  asthma  has  been  acutely  detenoralmg  (e  q.,  unresponsive  to  usual  medica- 
tions, increasing  need  for  inhaled,  short-acting  betaj-agonists,  increasing  need  for  systemic 
corticosteroids,  significant  increase  in  symptoms,  recent  emergency  room  visits;  sud' 
den  or  progressive  detenoration  in  pulmonary  function).  However,  they  have 
occurred  in  a  few  patients  with  less  severe  asthma  as  well  It  was  not  pos- 
sible from  these  reports  to  determine  whether  SEREVENT  Inhalation 
Aerosol  contributed  to  these  events  or  simply  failed  to  relieve  the  dete- 
riorating asthma 

2.  Do  Not  Use  SEREVENT  Inhalation  Aerosol  to  Treat  Acute  Symptoms. 
An  inhaled,  short-acting  betaj-agomst,  not  SEREVENT  Inhalation  Aerosol, 
should  be  used  to  relieve  acute  asthma  or  COPD  symptoms.  When  pre- 
scnbing  SEREVENT  Inhalation  Aerosol,  the  physician  must  also  provide  the 
patient  with  an  Inhaled,  short-acting  beta^-agonist  (e.g.,  albuterol)  for  treatment  of 
symptoms  that  occur  acutely,  despite  regular  twice-daily  (morning  and  evening}  use  of 
SEREVENT  Inhalation  Aerosol. 

When  beginning  treatment  with  SEREVENT  Inhalation  Aerosol,  patients  who  have  been  taking  inhaled,  short- 
acting  beta^-agonists  on  a  regular  basis  (e.g.,  4  times  a  day)  should  be  instructed  to  discontinue  the  regular  use 
of  these  drugs  and  use  them  only  for  symptomatic  relief  of  acute  asthma  or  COPD  symptoms  (see  PRECAU- 
TIONS Information  for  Patients) 

3.  Watch  for  Increasing  Use  of  Inhaled.  Short-Actinc  Beta, -Agonists,  Which  Is  a  f^arker  of  Detenoratina  Asthma, 
Asthma  may  detenorate  acutely  over  a  penod  of  hours  or  chronically  over  several  days  or  longer.  If  the  patient's 
inhaled,  short-acting  beta^-agonist  becomes  less  effective  or  the  patient  needs  more  inhalations  than  usual,  this 
may  be  a  marker  of  destabilization  of  asthma  In  this  setting,  the  patient  requires  immediate  reevaluation  with 
reassessment  of  the  treatment  regimen,  giving  special  consideration  to  the  possible  need  for  corticosteroids.  If 
the  patient  uses  4  or  more  inhalations  per  day  of  an  inhaled,  short-acting  beta^-agonist  for  2  or  more  consecu- 
tive days,  or  if  more  than  1  canister  (200  inhalations  per  canisteri  of  inhaled,  short-acting  beta^-agonist  is  used 
in  an  8-week  penod  m  conjunction  with  SEREVENT  Inhalation  Aerosol,  then  the  patient  should  consult  the  physi- 
cian for  reevaluation  Increasing  the  daily  dosage  of  SEREVENT  Inhalation  Aerosol  in  this  situation  is  not 
appropriate,  SEREVENT  Inhalation  Aerosol  should  not  be  used  more  frequently  ttian  twice  daily  (morn- 
ing and  evening)  at  ttie  recommended  dose  of  2  inhalations. 

4  Do  Nol  Use  SEREVENT  Inhalahon  Aerosol  as  a  Substitute  tor  Oral  or  Inhaled  Corticosteroids.  The  use  of  beta- 
adrenergic  agonist  Dronchodiiators  alone  may  not  be  adequate  to  control  asthma  in  many  patients.  Early  con- 
sideration should  be  given  to  adding  anti-mflammatory  agents,  eg  ,  corticosteroids.  There  are  no  data  demon- 
strating that  SEREVENT  Inhalation  Aerosol  has  a  clinical  anti- inflammatory  effect  and  could  be  expected  to  take 
the  place  of  corticosteroids  Patients  who  already  require  oral  or  inhaled  corticosteroids  tor  treatment  of  asthma 
should  be  continued  on  this  type  of  treatment  even  if  they  feel  better  as  a  result  of  initiating  SEREVENT  Inhalation 
Aerosol  Any  change  in  corticosteroid  dosage  should  be  made  ONLY  after  clinical  evaluation  (see  PRECAUTIONS 
Information  for  Patients) 

5  Do  Not  Ej(ceed  Recommended  Dosage  As  with  other  inhaled  beta.-adrenergic  drugs,  SEREVENT  Inhalation 
Aerosol  should  not  be  used  more  often  or  at  higher  doses  than  recommended  Fatalities  have  been  reported  in 
association  with  excessive  use  of  inhaled  sympathomimetic  drugs.  Large  doses  of  inhaled  or  oral  salmeterol  (1 2 
to  20  times  the  recommended  dose)  have  been  associated  with  clinically  significant  prolongation  of  the  QTc 
interval,  which  has  the  potential  for  producing  ventricular  arrtiythmias. 

6.  Paradoxical  Bronchosoasm  SEREVENT  Inhalation  Aerosol  can  produce  paradoxical  bronchospasm,  which 
may  be  life  threatening  11  paradoxical  bronchospasm  occurs,  SEREVENT  Inhalation  Aerosol  should  be  discontin- 
ued immediately  and  attemahve  therapy  instituted  It  should  be  recognized  that  paradoxical  bronchospasm, 
when  associated  with  inhaled  formulations,  frequently  occurs  with  the  first  use  of  a  new  canister  or  vial 

7.  Immediate  Hvpersensitivitv  Reactions  immediate  hypersensitivity  reactions  may  occur  after  administration  of 
SEREVENT  Inhalation  Aerosol,  as  demonstrated  by  rare  cases  of  urticaria,  angioedema,  rash,  and  bronchospasm 

8.  Upper  Airway  Symptoms:  Symptoms  of  laryngeal  spasm,  imiabon,  or  swelling,  such  as  stridor  and  choking, 
have  been  reported  rarely  in  patients  receiving  SEREVENT  Inhalation  Aerosol 

SEREVENT  Inhalation  Aerosol,  like  all  other  beta-adrenergic  agonists,  can  produce  a  clinically  significant  car- 
diovascular effect  in  some  patients  as  measured  by  pulse  rate,  blood  pressure,  and/or  symptoms  Although  such 
effects  are  uncommon  after  administration  of  SEREVENT  Inhalation  Aerosol  at  recommended  doses,  if  they 
occur,  the  drug  may  need  to  be  disconbnued  In  addition,  beta-agonists  have  been  reported  to  produce  electro- 
cardiogram (EGG)  changes,  such  as  flattening  of  the  T  wave,  prolongation  of  the  QT,  interval  and  ST  segment 
depression  The  clinical  significance  of  these  findings  is  unknown.  Therefore  SEREVENT  Inhalation  Aerosol,  like 
all  sympathomimetic  amines,  should  be  used  with  caution  in  patients  with  cardiovascular  disorders,  especially 
coronary  insufficiency,  canjiac  arrtiythmias,  and  hypertension 
PRECAUTIONS: 

General:  i  Use  with  Spacer  or  Other  Devices:  The  safety  and  effectiveness  of  SEREVENT  Inhalation  Aerosol 
when  used  with  a  spacer  or  other  devices  have  not  been  adequately  studied. 

2,  (^diovascular  and  Other  Effects  No  effect  on  the  cardiovascular  system  is  usually  seen  after  the  admin- 
istration of  inhaled  salmeterol  in  recommended  doses,  but  the  cardiovascular  and  centi^l  nervous  system 
effects  seen  with  all  sympathomimetic  drugs  (e.g.,  increased  blood  pressure,  heart  rate,  excitement)  can  occur 
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after  use  ot  salmeterol  and  may  require  discontinuation  of  the  drug  Salmeterol,  like  all  sympathomimetic 
amines,  should  be  used  with  caution  in  patients  wiBi  cardiovascular  disorders,  especially  coronary  insufficien- 
cy, cardiac  arrhythmias,  and  hypertension;  in  patients  witti  convulsive  disorders  or  thyrotoxicosis,  and  in  patients 
who  are  unusually  responsive  to  sympathomimetic  amines 

As  has  been  described  with  other  beta-adrenergic  agonist  bronchoditators,  clinically  significant  changes  in 
systolic  andy'or  diastolic  blood  pressure,  pulse  rate,  and  electi'ocardiograms  have  been  seen  infrequenfly  in  indi- 
vidual patients  in  controlled  clinical  stijdies  with  salmeterol 

3  Metabolic  Effects.  Doses  ot  ttie  related  beta;-adrenoceptor  agonist  albuterol  when  administered 
intravenously  have  been  reported  to  aggravate  preexisting  diabetes  mellinjs  and  ketoacidosis  No  effects  on 
glucose  have  been  seen  with  SEREVENT  Inhalation  Aerosol  at  recommended  doses  Beta-adrenergic  agonist 
medications  may  produce  signiticant  hypokalemia  in  some  patients,  possibly  through  inti^acellular  shunting, 
which  has  tiie  potential  to  produce  adverse  cardiovascular  eftects.  The  decrease  is  usually  ti^nsient,  not  requir- 
ing supplementation 

Clinically  signiticant  changes  in  blood  glucose  and/or  senjm  potassium  were  seen  rarely  dunng  clinical  stud- 
ies with  long-term  administration  of  SEREVENT  Inhalation  Aerosol  at  recommended  doses 
Information  tor  Patients:  See  illustrated  PATIENT'S  INSTRUCTIONS  FOR  USE  SHAKE  WELL  BEFORE  USING, 

It  IS  important  that  patients  understand  how  to  use  SEREVENT  Inhalation  Aerosol  appropnately  and  how  it 
should  be  used  in  relation  to  other  asthma  or  COPD  medications  tiiey  are  taking  Patients  should  be  given  ttie 
following  information 

1  Shake  well  before  using 

2  The  action  of  SEREVENT  Inhalation  Aerosol  may  last  up  to  12  hours  or  longer  The  recommended  dosage  (2 
inhalations  hwice  daily  morning  and  evening)  should  not  be  exceeded 

3  SEREVEfIT  Inhalation  Aerosol  is  not  meant  to  relieve  acute  asthma  or  COPD  symptoms  and  extra  doses  should 
not  be  used  for  that  purpose  Acute  symptoms  should  be  treated  with  an  inhaled,  short-acting  beta^-agonisl 
such  as  albuterol  (the  physician  should  provide  the  patient  with  such  medication  and  instinct  flie  patient  in  how 
it  should  be  used) 

4  Patients  should  not  stop  SEREVEf^  therapy  tor  COPO  without  physician/provider  guidance  since  symptoms 
may  recur  after  discontinuation 

5  The  physician  should  be  notified  immediately  if  any  of  the  following  situations  occur,  which  may  be  a  sign  of 
senously  worsening  asthma 

•  Decreasing  effectiveness  ot  inhaled,  short-acting  beta; -agonists 

•  Need  for  more  inhalations  than  usual  of  inhaled,  short-acting  beta- -agonists 

•  Use  of  4  or  more  inhalations  per  day  of  a  short-acting  beta^-agonist  for  2  or  more  days  consecutively 

•  Use  of  more  than  one  200-inhalation  canister  of  an  inhaled,  short-acting  betaj-agomst  (e.g.,  albuterol)  in  an 
8-week  period 

6.  SEREVENT  Inhalation  Aerosol  should  not  be  used  as  a  substihjte  for  oral  or  Inhaled  corticosteroids.  The 
dosage  ot  tiiese  medications  should  not  be  changed  and  they  should  not  be  stopped  with- 
out consulting  the  physician,  even  if  the  patient  feels  better  after  initiating  ti-eatinent 
with  SEREVENT  Inhalation  Aerosol 
7,  Patients  should  be  cautioned  regarding  common  adverse  cardiovascu- 
lar effects,  such  as  palpitations,  chest  pain,  rapid  heart  rate,  tremor  or 
nervousness. 

8  in  patients  receiving  SEREVENT  Inhalation  Aerosol,  other  inhaled  med- 
ications should  be  used  only  as  directed  by  the  physician. 
9   When  using  SEREVENT  Inhalation  Aerosol  to  prevent  exercise- 
induced  bronchospasm,  patients  should  take  the  dose  at  least  30  to  60 
minutes  before  exercise 
0.  If  you  are  pregnant  or  nursing,  contact  your  physician  about  use  of  SEREVENT 
Inhalation  Aerosol 
1 1  Effective  and  safe  use  of  SEREVENT  Inhalation  Aerosol  includes  an  understanding  of  tiie  vray  that  it  should 
be  administered 

Drug  Interactions:  Short-Acting  Beta-Agonists:  In  the  two  3-month,  repetitive-dose  clinical  asthma  tiials 
(n=1 84),  the  mean  daily  need  for  additional  betaj-agonist  use  was  Uo  1 7:  inhalations  per  day,  but  some  patients 
used  more  Eight  percent  of  patients  used  at  least  8  inhalations  per  day  at  least  on  i  occasion  Six  percent  used 
9  to  1 2  inhalations  at  least  once  There  were  1 5  patients  (8%)  who  averaged  over  4  inhalations  per  day.  Four  of 
these  used  an  average  of  8  to  1 1  inhalations  per  day  In  these  1 5  patients  there  was  no  observed  increase  in  fre- 
quency of  cardiovascular  adverse  events  The  safety  of  concomitant  use  of  more  than  8  inhalations  per  day  of 
short-acting  beta; -agonists  with  SEREVENT  Inhalation  Aerosol  has  not  been  established  In  1 5  patients  who  expe- 
rienced worsening  of  asthma  while  receiving  SEREVENT  Inhalation  Aerosol,  nebulized  albuterol  n  dose  in  most) 
led  to  improvement  in  FEV.  and  no  increase  in  occurrence  of  cardiovascular  adverse  events. 

Monoamine  Oxidase  Inhibitors  and  Trtcydic  Antidepressants:  Salmeterol  should  be  administered  with 
exti^eme  caution  to  patients  being  ti"eated  with  monoamine  oxidase  inhibitors  or  tiicyclic  antidepressants,  or 
within  2  weeks  of  discontinuation  of  such  agents,  because  tiie  action  of  salmetenji  on  the  vascular  system  may 
be  potentiated  by  ttiese  agents 

Corticosteroids  and  Cwmoglycate:  In  clinical  tiials,  inhaled  corticostensids  and/or  inhaled  cromolyn  sodium 
did  not  alter  the  safety  profile  of  SEREVENT  Inhalation  Aerasol  when  administered  concurrentiy 

Meffjyixanthlnes:  Tf\e  concurrent  use  of  intravenously  or  orally  administered  metiiylxanthines  (e.g..  amino- 
phylline,  theophylline)  by  patients  receiving  SEREVENT  Inhalation  Aerosol  has  not  been  completely  evaluated  In 
1  clinical  asthma  tiial,  87  patients  receiving  SEREVENT  Inhalation  Aenjsol  42  meg  twice  daily  concurrentiy  with 
a  tiieophyiline  product  had  adverse  event  rates  similar  to  those  in  71  patients  receiving  SEREVENT  Inhalation 
Aerosol  wifliout  theophylline  Resting  heart  rates  were  sllghtiy  higher  in  the  patients  on  tfieophylline  but  were 
little  affected  by  SEREVENT  Inhalation  Aerosol  therapy 

Beta-adrenergic  receptor  blocking  agents  not  only  block  the  pulmonary  effect  of  beta-agonists,  such  as 
SEREVENT  Inhalation  Aerosol,  but  may  also  produce  severe  bronchospasm  in  asthmatic  patients  Therefore, 
patients  with  asthma  should  not  normally  be  ti'eated  with  beta-blockers  However,  under  certain  circumstances, 
e.g.,  as  prophylaxis  after  myocardial  infarction,  there  may  be  no  acceptable  alternatives  to  the  use  of  beta- 
adrenergic  blocking  agents  in  patients  with  asthma.  In  this  setting,  cardioselective  beta-blxkers  could  be  con- 
sidered, although  they  should  be  administered  with  caution 

The  ECG  changes  and/or  hypokalemia  tiiat  may  result  from  the  administi^tion  of  nonpotassium-spanng 
diuretics  (such  as  loop  or  thiazide  diuretics)  can  be  acutely  worsened  by  beta -agonists,  especially  when  the  rec- 
ommended dose  of  the  beta-agontst  is  exceeded  Although  the  clinical  significance  of  these  effects  is  not  known, 
caution  IS  advised  in  the  coadministration  of  beta-agonists  with  nonpotassium-spanng  diuretics 
Carcinogenesis,  Mutagenesis.  Impairment  ot  Fertility:  In  an  1 8- month  oral  carcinogenicity  study  m  CD-mice, 
salmeterol  xinafoate  at  oral  doses  of  1  4  mg/kg  and  above  (approximately  9  times  the  maximum  recommend- 
ed daily  inhalation  dose  in  adults  based  on  comparison  ot  the  areas  under  the  plasma  concen&aOon  versus  time 
curves  [AUCs])  caused  dose-related  increases  in  me  incidence  of  smooth  muscle  hyperplasia  cystic  glandular 
hyperplasia,  leiomyomas  of  the  utenjs,  and  cysts  in  the  ovanes  The  incidence  of  leiomyosarcomas  was  not  sta- 
tistically signiticant  No  tumors  were  seen  at  0.2  mg/Vg  (comparable  to  tiie  maximum  recommended  human 
daily  inhalation  dose  in  adults  based  on  comparison  of  the  AUCs) 

In  a  24-month  inhalation  and  oral  carcinogenicity  stijdy  in  Sprague  Dawley  rats,  salmeterol  caused  dose-relat- 
ed increases  in  the  incidence  of  mesovanan  leiomyomas  and  ovarian  cysts  at  inhalation  and  oral  doses  of 
0  68  mg/kg  per  day  and  above  (approximately  55  times  the  maximum  recommended  human  daily  inhalation 
dose  in  adults  on  a  mg'nr  base)  No  tumors  were  seen  at  0  21  mg>g  per  day  (approximately  1 5  times  the  maximum 
recommended  human  daily  inhalation  dose  In  adults  on  a  mg/m^  basis)  These  findings  in  rodents  are  similar  to 
those  reported  previously  for  other  beta-adrenergic  agonist  drugs.  The  relevance  of  these  findings  to  human^  use 
is  unknown 

Salmeterol  xinafoate  produced  no  detectable  or  reproducible  Increases  in  microbial  and  mammalian  gene  mutation 
in  vitro.  No  dastogenk;  acti^flty  occurred  in  vitro  in  human  lymphocytes  or  in  vrvo  in  a  rat  micnjnucteus  test  No  effects 
on  fertility  were  identified  in  male  and  female  rats  treated  orally  with  salmeterol  xinafoate  at  doses  up  to  2  mg'kg 
(approximately  160  times  the  maximum  recommended  human  daily  inhalation  dose  in  adults  on  a  mg'nr  basisi. 


PTagiMncy-'  linlostnk:  CUkIs:  Prtgrwcy  Calegory  C  No  lefsUgaxic  etttcts  occurred  in  Kw  ral  al  oraJ  doees 
up  to  2  rTi^kg  lapproxinialely  160  times  ttie  maximum  recommended  tiuman  daily  intialatwi  dose  in  adutts  on  a 
m(^m'  basis)  In  pregnant  Dutch  rabbits  administered  oral  doses  o(  1  mg/kg  and  above  (approximalely  20  times 
the  rmwimum  recommended  human  daily  inhalation  dose  in  adults  based  on  the  comparison  ol  Iho  AUCs),  salme- 
terol  xinaloale  exhibited  letal  toxic  effects  cnaractensocally  resulting  (ram  beta-adrenoceptw  stimulation,  these 
included  p<ecocious  eyelid  onenings.  dell  palate,  slemebral  luslon,  limb  and  paw  flexures,  and  delayed  osslhca- 
(on  ol  the  frontal  cranial  bones  No  significant  etiects  occuned  at  an  oral  dose  of  06  mft1<g  (aporoximately  10 
bmes  the  maximum  recommended  human  daily  inhalation  dose  m  adults  based  on  companson  of  the  AUCsi 

New  Zealand  White  rabbits  were  less  sensitive  since  only  delayed  ossification  of  the  frontal  cranial  bones  was 
seen  at  oral  doses  ol  10  mg\g  tapproximateiy  1600  limes  the  maximum  recommended  human  daily  inhalation 
dose  on  a  mg  m*  basisi  Extensive  use  ol  other  beta-agonists  has  provided  no  evidence  that  these  class  effects 
in  animals  are  relevant  to  use  in  humans  There  are  no  adequate  and  well-controlled  studies  with  SEREVENT 
Inhalation  Aerosol  in  pregnant  women  SEHEVENT  Inhalation  Aerosol  should  be  used  dunng  pregnancy  only  It  the 
potential  benefit  lustifies  the  potential  risk  to  the  letus 

Use  In  Ijbor  and  Delivery;  There  are  no  well-controlled  human  studies  that  have  investigated  effects  of  sat- 
meterol  on  preterm  labor  or  labor  at  lemi  Because  of  the  potential  lor  bela-agonist  interterence  with  uterine 
contractility,  use  ol  SEREVENT  Inhalation  Aerosol  for  prevention  of  Oronchospasm  dunng  labor  should  be  restrict- 
ed to  those  patients  in  whom  the  benefits  cleany  outweigh  the  nsks 

Nunlng  (Mothers:  Plasma  levels  of  salmeleroi  after  inhaled  therapeutic  doses  are  very  low  In  rats,  salmeteroi 
xinafoate  is  excreted  in  milk  However  since  there  is  no  expenence  with  use  of  SEREVENT  Inhalation  Aerosol  by 
nursing  mothers,  a  decision  should  be  made  whether  to  discontinue  nursing  or  to  discontinue  tlie  drug,  taking 
into  account  the  importance  of  the  drug  to  the  mother  Caution  should  be  exercised  when  salmeteroi  xinafoate 
IS  administered  to  a  nursing  woman 

Pediatric  Use:  The  safety  and  ellectiveness  of  SEREVENT  Inhalation  Aerosol  in  children  younger  than  1 2  years 
of  age  have  not  been  established 

Geriatric  Use:  01  the  total  number  of  patients  who  received  SEREVENT  Inhalation  Aerosol  In  all  asthma  clinical 
studies.  241  were  65  years  of  age  and  older  Genatric  patients  165  years  and  older)  with  reversible  obstructive 
airway  disease  were  evaluated  in  4  well-controlled  studies  of  3  weeks'  to  3  months  duration  Two  placebo-con- 
trolled, crossover  studies  evaluated  twice-daily  dosing  with  salmeteroi  lor  21  to  28  days  in  45  patients  An  addi- 
tional 75  genatric  patients  were  treated  with  salmeteroi  for  3  months  in  2  large  parallel-group,  multicenter  stud- 
ies These  120  patients  expenenced  increases  in  AM  and  PM  peak  expiratory  flow  rate  and  decreases  in  diur- 
nal vanahon  m  peak  expiratory  flow  rate  similar  to  responses  seen  in  the  total  populations  of  the  2  latter  stud- 
ies The  advert  event  type  and  frequency  in  genatnc  patients  were  not  different  from  those  of  the  total  popu- 
lations studied 

In  2  large,  randomijed  double-blind,  placebo-controlled  3-month  studies  involving  patients  with  COPD,  133 
patients  using  SEREVENT  inhalation  Aerosol  were  65  years  and  older  These  patients  experienced  similar 
improvements  in  FEV,  as  observed  lor  patients  younger  than  65, 

No  apparent  differences  in  the  efficacy  and  safety  ol  SEREVENT  Inhalation  Aerosol  were  observed  when  gen- 
atnc patients  were  compared  with  younger  patients  in  asthma  and  COPD  clinical  tnals  As  with  other  beta^-ago- 
nists,  however  special  caution  should  be  observed  when  using  SEREVENT  Inhalation  Aerosol  in  genatnc  patients 
who  have  concomitant  cardiovascular  disease  that  could  be  adversely  affected  by  this  class  of  drug  Based  on 
available  data,  no  adiustment  ol  salmeteroi  dosage  in  genatnc  patients  is  warranted 
ADVERSE  REACTIONS:  Adverse  reactions  to  salmeteroi  are  similar  in  nature  to  reactions  to  other  selective 
beta:-adrenoceptor  agonists  i  e ,  tachycardia,  palpitations,  immediate  hypersensitivity  reactions,  including 
urticana  angioedema.  rash.  Oronchospasm  (see  WARNINGS!,  headache,  tremor:  nervousness,  and  paradoxical 
bronchospasm  (see  WARNINGSl 

Asthma:  Two  multicenter.  1 2-week,  controlled  studies  have  evaluated  twice-daily  doses  of  SEREVEfJT  Inhalation 
Aerosol  in  patients  1 2  years  ol  age  and  older  with  asthma  Table  i  reports  the  incidence  of  adverse  events  in 
these  2  studies 

Table  1:  Adverse  Enperience  Incidence  In  2  Ijrge  12-Week  Asthma  Clinical  Trials' 


Table  2:  Advene  Eiptrlanca  Incidence  In  2  Urg«  12-WMk  COPD  CIMcal  Thalt 


Percent  of  Patients                                 | 

SEREVENT 

Albuterol 

Inhalation  Aerosol 

Inhalahon  Aerosol 

42  meg 

180  meg 

Placebo 

twice  daily 

4  times  daily 

Adverse  Event  Type 

n=187 

n=184 

n=185 

Ear.  nose,  and  throat 

Upper  respiratory  tract  miection 

13 

14 

te- 

Nasopharvngitis 

12 

14 

ll 

Disease  of  nasal  cavity/sinus 

4 

6 

1 

Sinus  headache 

2 

4 

<1 

Gastrointestinal 

Stomachache 

0 

4 

0 

Neurological 

Headache 

23 

28 

27 

Tremor 

2 

4 

3 

Respiratory 

Cough 

6 

7 

3 

Lower  respiratory  miection 

2 

4 

2 

Table  1  includes  all  events  iwhether  considered  drug-related  or  nondrug- related  by  the  investigator)  that 
occurred  at  a  rale  of  over  3%  in  the  SEREVENT  Inhalation  Aerosol  treatment  group  and  were  more  common  in 
the  SEREVENT  Inhalation  Aerosol  group  than  m  the  placebo  group 

Pharyngitis,  allergic  rhinitis,  dizziness/giddmess,  and  influenza  occurred  at  3%  or  more  but  were  equally 
common  on  placebo  Other  events  occumng  in  the  SEREVENT  Inhalation  Aerosol  treatment  group  at  a  frequen- 
cy of  1  %  to  3%  were  as  follows 

Cardiovascular  Tachycardia,  palpitations 

Ear,  Nose,  and  Throat:  Rhinitis,  laryngitis 

Gastrointestinal:  Nausea,  viral  gastroenteritis,  nausea  and  vomiting,  diarrhea,  abdominal  pain, 

Hypersensttlvlty:  Urlicana 

Mouth  and  Teeth:  Dental  pain 

Musculoskeletal:  Pain  in  )oint,  back  pain,  muscle  cramp/contraction,  myalgia/myosrtis,  muscular  soreness 

Neurological:  Nervousness  malaise/fatigue 

Respiratory:  Tracheitis-'bronchitis 

Skin:  Rash; skin  eruption 

Urogenital:  Dysmenorrhea. 

Data  from  small  dose-response  studies  show  an  apparent  dose  relatwnship  lor  tremor,  nervousness,  and  palpitaDons 

In  clinical  tnals  evaluating  concurrent  therapy  of  salmeteroi  with  inhaled  corticosteroids,  adverse  events  were 
consistent  with  those  previously  reported  for  salmeteroi,  or  might  otherwise  be  expected  with  the  use  of  inhaled 
corticosteroids. 

COPO:  Two  multicenter,  1 2-week,  controlled  studies  have  evaluated  twice-daily  doses  of  SEREVENT  Inhalahon 
Aerosol  in  patients  with  COPD  Table  2  reports  the  incidence  of  adverse  events  in  these  2  studies. 


Adverse  Event  Type 

Percent  of  Pabents                                 | 

n=.278 

SEBEVENT 

Inhalation  Aaroout 

«meg 

IwlcaiMy 

n=267 

i(ifatn)(Nwh 
-  .  ■  -.     . 
mnaanon  MnNOf 

38  meg 

4llmM  dally 

1x271 

Ear  nose,  and  throat 
Upper  respiratory  tract  intecDon 
Sore  throat 
Nasal  sinus  infection 

7 
3 

1 

9 
8 
4 

9 

e 

2 

Gastrointestinal 
Diarrhea 

3 

S 

4 

Musculoskeletal 
Back  pain 

3 

4 

3 

Neurological 
Headache 

10 

12 

8 

Respiratory 
Chest  congestion 

3 

4 

3 

Table  2  includes  all  events  (whether  considered  drug-related  or  rwidrug-related  by  the  irrvestJoator)  that 
occurred  at  a  rate  of  over  3%  in  the  SEREVENT  Inhalation  Aerosol  treatment  group  and  were  more  comrnon  In 
the  SEREVENT  Inhalation  Aerosol  group  than  m  the  placebo  group. 

Common  cold,  rhinorrhea,  bronchitis,  cough,  exacerbation  of  chest  congestion,  chest  pain,  and  dizziness 
occurred  at  3%  or  more  but  were  equally  common  on  placebo.  Other  events  oaurring  in  the  SEREVENT 
Inhalation  Aerosol  treatment  group  at  a  frequency  of  1%  to  3%  were  as  follows. 

Ear,  Nose,  and  Throat  Cold  symptoms,  earache,  epistaxis,  nasal  congestion,  nasal  sinus  congestion,  sreezmg 

Gastrointestinal:  Nausea,  dyspepsia,  gastric  pam,  gastnc  upset,  abdominal  pain.  constipatKxi,  heart&um,  oral 
candidiasis  xerostomia,  vomiting,  surgical  removal  of  tooth 

Musculoskeletal:  Leg  cramps,  myalgia,  neck  pam,  pain  in  arm,  shoulder  pain,  muscle  injury  of  necit 

Weuro/og/ca/;  Insomnia,  sinus  headache 

Non-Site  Specific:  Fatigue,  fever,  pain  in  body  discomfort  in  chest. 

Respiratory:  Acute  bronchitis,  dyspnea,  influenza,  lower  respiratory  tract  Infection,  pneumonia,  respiratory 
tract  infection,  shortness  of  breath,  wheezing 

Urogenital:  Urinary  tract  infection 

Electrocardiographic  Monitoring  In  Patients  With  COPD:  Continuous  electrocardiographic  (Hotter!  moni- 
tonng  was  pertormed  on  284  patients  in  2  large  COPD  clinical  trials  during  five  24-hour  penods  No  cases  o* 
sustained  ventricular  tachycardia  were  observed  At  baseline,  non-sustained,  asymptomatic  ventncular  tachy- 
cardia was  recorded  for  7  (71%),  8  (9.4%),  and  3  (3.0%)  patents  in  the  placebo,  SEREVENT  and  ipratroptum 
groups,  respectively  Dunng  treatment,  nonsustamed,  asymptomatc  ventncular  tachycardia  that  repcesented  a 
clinically  significant  change  from  baseline  was  reported  for  11(11  6%),  15(18  3%),  and  20  (20  9%)  patents 
receiving  placebo,  SEREVENT,  and  ipratropium,  respectively  Four  of  these  cases  of  ventncular  tachycardia  were 
reported  as  adverse  events  (1  placebo,  3  SEREVENT)  by  l  investigator  based  upon  review  of  Holter  data  One 
case  of  ventncular  tachycardia  was  observed  dunng  ECG  evaluation  of  chest  pam  (ipratropium)  and  reported  as 
an  adverse  event 

Observed  During  Clinical  Practice:  In  extensive  US  and  worldwide  postmarketing  experience,  serious  exacer- 
bations of  asthma,  including  some  that  have  been  fatal,  have  been  reported.  In  most  cases,  these  have  occunred 
in  patents  with  severe  asthma  and-'or  in  some  patients  in  whom  asthma  has  been  acutely  detenorating  (see 
WARNINGS  no  1 ),  but  they  have  occurred  in  a  few  patents  with  less  severe  asthma  as  well  ft  was  not  possi- 
ble from  these  reports  to  determine  whether  SEREVENT  Inhalation  Aerosol  contnbuted  to  these  events  or  sim- 
ply failed  to  relieve  the  detenoratng  asthma. 

The  following  events  have  also  been  identfied  dunng  postapproval  use  of  SEREVEWT  in  clinical  practice. 
Because  they  are  reported  voluntanly  from  a  populaton  of  unknown  size,  estmates  of  frequency  cannot  be 
made  These  events  have  been  chosen  for  inclusion  due  to  a  combmaton  of  their  seriousness,  frequency  of 
reporting,  or  potential  causal  connection  to  SEREVENT 

Respiratory:  Rare  reports  of  upper  airway  symptoms  of  laryngeal  spasm,  initation.  or  sswiling  sucJi  as  stri- 
dor or  chokmg 

Cardiovascular:  Hypertension,  arrhythmias  (including  atnal  fibrillation,  supraventncular  tachycardia. 
extrasy  stoles) 

OVERDOSAGE:  The  expected  signs  and  symptoms  with  overdosage  are  those  of  excessive  beta-adrenergic 
stmulaton  and/or  occurrence  or  exaggeration  of  any  of  the  symptoms  listed  under  ADVERSE  REACTIONS,  e.g., 
seizures,  angina,  hypertension  or  hypotension,  tachycardia  with  rates  up  to  200  beat&mtn,  arrhythmias,  nerv- 
ousness, headache,  fremor,  muscle  cramps,  dry  mouth,  palpitaton,  nausea,  dizziness,  fatigue,  malaise,  and 
insomnia  Overdosage  with  salmetenal  may  be  expected  to  result  in  exaggeraton  of  the  pharmacologic  adverse 
effects  associated  with  beta-adrenMeptor  agonists,  including  tachycardia  and'or  arrhythmia,  tremor,  headache. 
and  muscle  cramps  Overdosage  with  salmeteroi  can  lead  to  clinically  significant  prolongation  of  the  QT.  inter- 
val, which  can  produce  venfricular  arrhythmias.  Other  signs  of  overdosage  may  include  hypokalemia  and  hyper- 
glycemia. 

As  with  all  sympathomimetic  aerosol  medicatons,  cardiac  arrest  and  even  death  may  be  associated  with 
abuse  of  SEREVENT  Inhalation  Aerosol 

Treatment  consists  of  discontinuaton  of  SEREVENT  Inhalahon  Aerosol  together  with  appropnate  symptomatc 
therapy.  The  judicious  use  of  a  cardioselective  beta-receptor  blocker  may  be  considered,  beanng  in  mind  that 
such  medicaton  can  produce  bronchospasm.  There  is  insufficient  evidence  to  detennine  rf  dialysis  is  benefrcial 
for  overdosage  of  SEREVENT  Inhalahon  Aerosol  Cardiac  momtonng  is  recommended  in  cases  of  overdosage 

No  deaths  were  seen  in  rats  at  inhalation  doses  of  2  9  mg-Vg  lapproximately  240  tmes  the  maximum  rec- 
ommended human  daily  inhalation  dose  on  a  mg'm-  basis)  and  m  dogs  at  0  7  mgkg  lapproximatefy  190  times 
the  maximum  recommended  human  daily  mhalaton  dose  on  a  mgm*  basisi  By  the  oral  route,  no  deaths 
occurred  in  mice  at  150  mg/kg  (approximately  6100  tmes  the  maximum  recommended  human  daily  flhalation 
dose  on  a  mg/m^  basis)  and  in  rats  at  1000  mg/Vg  (approximately  81 ,000  tmes  the  maximum  recommended 
human  daily  inhalation  dose  on  a  mg.'m'  basis). 
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Foreword 


Evidence-Based  Medicine  in  Respiratory  Care 


Respiratory  care,  like  all  iiealth-related  disciplines,  has 
been  part  of  the  information  explosion  that  has  occurred 
over  the  past  25  years.  The  explosion  of  medical  informa- 
tion and  its  increased  accessibility  have  assisted  the  de- 
velopment of  e\idence-based  medicine  (EBM).  EBM  is 
the  judicious  identification,  evaluation,  and  application  of 
the  most  relevant  information  to  make  medical  decisions. 
It  provides  a  framework  to  understand  and  use  the  avail- 
able evidence  to  inform  clinical  decisions. 

Accessing  and  using  information  are  key  components  of 
EBM.  There  are  numerous  resources  to  search  for  sources 
of  evidence.  In  addition,  a  variety  of  strategies  can  be  used 
to  locate,  use,  and  evaluate  medical  information.  Resources 
available  to  search  for  evidence  to  inform  clinical  deci- 
sions include:  (1)  EBM  databases,  including  the  Cochrane 
Database  of  Systematic  Reviews,  (2)  MEDLINE  (Pub 
Med),  (3)  EMBASE/Excerpta  Medica,  and  (4)  subject  spe- 
cialist databases  such  as  HealthSTAR. 

The  Cochrane  Databases  of  Systematic  Reviews  and 
other  EBM  databases  provide  guidance  for  respiratory  ther- 
apists and  other  health  professionals  to  evaluate  the  level 
of  evidence  and  its  quality.  The  research  in  EBM  is  the 
methodical  collection  of  studies  that  meet  strict  quality 
criteria.  All  or  portions  of  these  studies  can  then  be  merged, 
distilled,  and  interpreted  (meta-analysis).  The  "discover- 
ies" in  EBM  are  systematic  reviews  developed  from  this 
evaluation  of  the  effect  and  effectiveness  of  health  care  to 
increase  the  generalizability  of  findings.  EBM  research 
requires  rigorous  evaluation  of  scientific  data  to  support 
approaches  to  health  care.  Several  articles  in  this  and  in  the 
December  issue  of  Respiratory  Care  provide  information 
on  how  EBM  can  be  used  to  inform  clinical  decision- 
making in  everyday  practice.  Other  articles  examine  the 
various  forms  of  evidence  relevant  to  respiratory  care  in 
asthma,  chronic  obstructive  pulmonary  disease,  sleep  ap- 
nea, acute  respiratory  distress  syndrome,  pneumonia,  air- 
way secretions  management,  artificial  airway  management, 
and  weaning  from  mechanical  ventilation. 

The  Cochrane  Collaboration  is  an  international  research 
initiative  established  to  produce,  maintain,  and  dissemi- 
nate reviews  of  evidence.  The  Cochrane  Collaboration  was 
launched  in  1993  to  provide  evidence  needed  for  health 
care  decision-making.  The  need  for  the  Cochrane  Collab- 
oration (http://www.cochrane.org)  arose  from  the  follow- 
ing shortcomings  of  the  traditional  approach  to  identifying 
research  data  to  guide  clinical  decisions: 

•  No  decision-maker  can  stay  abreast  of  the  scientific 
literature. 

•  Editorials  and  reviews  often  do  not  specify  the  search- 
ing strategies  used. 


•  Textbooks  quickly  become  out  of  date,  especially  \\  ith 
regard  to  treatment  recommendations. 

•  An  expert  searcher  can  find  only  about  half  of  the 
randomized  trials  in  MEDLINE. 

•  MEDLINE  and  EMBASE/Excerpta  Medica  cover  only 
about  half  of  the  world's  medical  journals. 

•  Even  when  the  results  of  trials  can  be  located,  they 
may  be  of  low  quality  because  of  inadequate  power  or 
biases  toward  reporting  positive  results. 

•  Even  high  quality,  systematic  reviews  can  quickly 
become  outdated. 

In  addition  to  the  Cochrane  Database  of  Systematic  Re- 
views, other  sources  of  EBM  reviews  include  Clinical  Evi- 
dence, ACP  Journal  Club,  and  the  Database  of  Abstracts  of 
Reviews  of  Effectiveness  (DARE).  These  sources  provide 
many  EBM  reviews  of  topics  germane  to  respiratory  care. 
For  example,  one  of  the  review  groups  in  the  Cochrane  Col- 
laboration is  the  "Airways  Group."  Abstracts  from  these  da- 
tabases are  generally  available  online  free  of  charge,  and  full 
text  articles  are  available  by  subscription  through  search  en- 
gines such  as  OVID  (available  in  many  hospital  libraries). 

There  are  numerous  forms  of  evidence  in  addition  to 
EBM  reviews  that  can  inform  clinical  decision-making.  In 
fact,  the  growth  of  EBM  has  heightened  the  awareness  of 
the  many  complexities  of  using  research  data  to  make 
clinical  decisions  for  the  health  care  of  individuals.  There 
are  many  varied  examples  in  the  literature  of  what  consti- 
tutes evidence.  Different  forms  of  evidence  are  derived 
from  randomized  controlled  trials,  case-controlled  studies, 
cohort  studies,  systematic  reviews,  sur\'eys,  qualitatixe 
studies,  and  professional  consensus.  This  and  the  follow- 
ing issue  of  Respiratory  Care  are  intended  to  assist  cli- 
nicians to  efficiently  retrieve  the  best  evidence  and  to  crit- 
ically evaluate  evidence  for  incorporation  into  their  practice. 

The  conference  reports  presented  herein  summarize  the 
current  status  of  EBM  and  serve  as  a  starting  point  for 
further  investigation  and  application.  The  authors  are  in- 
ternationally recognized  authorities  in  EBM  and  respira- 
tory care.  We  anticipate  that  these  reports  will  inform  the 
respiratory  care  community  of  the  importance  of  EB.\1  and 
increase  awareness  of  EBM's  applications  and  limitations 
in  respiratory  care  practice.  It  is  our  hope  that  these  reports 
will  provide  a  valuable  resource  and  stimulate  a  broader 
dialog  on  the  application  of  an  evidenced-based  approach 
to  respiratory  care. 
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What  Is  E\  idence-Based  Medicine  and  Why  Should  It  Be  Practiced? 
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A  Nalut-l.adtn  Proiuss  in  the  C Oiilext  of  (  iinical  Kxpcrtise 
How  Do  Clinicians  Practice  IMdcncc-Based  Medicine?  Resources  and 
Examples 

Case  Kxampie 

Korniulatinj;  the  Question 

l-;\idence 

riie  Appraisal 

The  Application 

Scenario  Resolution 
Sumniarv 


Responding  to  the  limitations  of  traditional  expert  recommendations  as  a  guide  to  clinical  practice, 
evidence-based  medicine  has  presented  a  paradigm  shift  in  the  way  clinicians  learn  and  practice 
medicine.  The  practice  of  evidence-hased  medicine  requires  careful  examination  of  the  evidence, 
using  a  set  of  formal  rules  applied  in  an  explicit  manner.  The  clinician  then  judici()usl\  applies  the 
evidence  to  decision-making,  with  an  understanding  of  the  patient  context  and  \alues.  L  sing  ex- 
amples pertinent  to  respiratory  therapists,  we  discuss  evidence-based  decision-making  as  a  clinical 
problem-solving  strategy,  its  basis  <m  a  hierarchy  of  evidence,  and  the  interplay  of  values,  prefer- 
ences, expertise,  and  circumstances  that  affect  its  application.  We  brieflv  describe  some  resources 
availal)le  to  obtain  e\idence  reports  and  to  learn  to  criticall>  appraise  and  appl>  them.  Key  words: 
evidcmc-hciscd  medicine,  evidence,  decisiou-nuikin^.     [Respir  Care  2001;46(  1  I  ):  1  201-1  2  I  1 1 


What  Is  Evidence-Based  Health  Care? 

An  Explicit  and  lormal  Prohlem-Sol\ing  Strategy 

Clinicians  are  Lonstantl\  confronted  with  clinical  prob- 
lems: what  is  the  best  way  of  weaning  a  patient  tmm  a 


Victor  M  Montciri  MO  is  atliliated  with  the  Department  iil  Internal 
Medicine.  Mayo  Clinic.  Rochester,  Minnesota.  Gordon  H  Gu\alt  MD 
MSc  is  affiliated  with  the  Department  of  Medicine  and  Clinical  Epide- 
miology and  Biostatistics.  McMaster  University.  Hamilton.  Ontario. 
Canada. 

A  version  of  this  paper  was  presented  by  Dr  Guyatt  during  the  Respira- 
tory Care  Journal  Conference,  Evidence-Based  Medicine  in  Respira- 
tory Care,  held  April  20-22.  2001.  Banff.  Alberta.  Canada. 


veniilatoi'.  oi'  ol  impixniiii:  the  qtialiis  of  life  of  a  patient 
with  chimiic  cibstiucti\c  piilnmiiaiN  disease  (COPDV.'  His- 
torically, clinicians  fotintl  solutions  to  these  problems  in 
manuals,  textbooks,  or  in  the  oral  and  wriiieii  traditions  of 
the  hospital.  Learners  would  trust  their  most  senior,  ap- 
parently erudite,  or  charismatic  colleagues  for  their  abilit\ 
to  understand  physiology  and  its  derangements  and  to  ap- 
pl\  that  knowledge  to  the  problem  at  hand.  With  litne  and 
e.xperience.  one  would  hope  to  obtain  this  seniorit\.  eru- 
dition, or  charisma  and  continue  to  h.ind  down  these  tra- 


Correspondence:  Gordon  H  Guyatt.  McMaster  University  Health  Sci- 
ences Centre.  2C12,  1200  Main  Street  West.  Hamilton.  Oniario,  Canada 
L8N  .IZ.S.  E-mail:  guyatt@mcniaster.ca. 


Respiratory  Care  •  November  2001  Vol  46  No  II 


1201 


\Vn\r  Is  Evidi;nce-Basf.d  Medicine  and  Why  Siioiid  li  Bi,  Practiced? 


Thrombolytic  Therapy 
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Fig.  1.  Cumulative  meta-analysis  of  the  randomized  trials  that  have  investigated  the 
impact  of  thrombolytic  therapy  on  mortality  after  myocardial  infarction.  See  text  for 
explanation.  RCT  =  randomized  controlled  trial.  Pts  =  patients.  (From  Reference  1, 
with  permission.) 
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ditions  to  junior  colleagues,  imparting  with  authority  what 
was  observed,  learned,  and  practiced.  That  paradigm  of 
education  and  practice  resulted  in  wide  variation  in  pat- 
terns of  practice  across  institutions  (or  even  across  differ- 
ent authorities  and  their  services  within  an  institution)  and 
paiicnts  would  experience  different  outcomes,  not  ail  of 
them  optimal. 

At  the  same  time,  clinician-scientists  conducted  and  pub- 
lished imporlani  clinical  research.  The  results  wcnild  po- 
tentially help  decide  on  the  best  management  strategies 
leading  to  the  best  patient  outcomes.  However,  neither 
practitioners  nor  the  authorities  on  whom  they  relied  were 
equipped  with  the  attitudes  and  skills  to  assess  the  value  of 
those  research  findings  or  to  judiciously  incorporate  that 
evidence  into  clinical  practice.  Thus,  clinical  research  found 
suboptimal  utilization. 

The  evolution  of  recommendations  for  therapy  for  pa- 
tients suffering  from  myocardial  infarction  illustrates  the 
limitations  of  traditional  expert  reconmiendations.  The  left 
side  of  Figure  I  presents  a  cumuhiti\e  meta-analysis  of  the 
randomized  trials  that  ha\e  in\estigated  the  impact  of 
thrombolytic  therapy  on  mortalit)  after  msocardial  infarc- 
tion. '  The  vertical  line  in  the  center  of  the  figure  represents 
an  odds  ratio  of  1 .0.  the  point  at  w  hich  there  is  no  differ- 
ence in  mortality  between  treatment  and  control.  Values  to 


the  left  of  that  line  represent  a  mortality  reduction  with 
treatment:  values  to  the  right  represent  an  increase  in  mor- 
tality with  treatment. 

Investigators  conducted  the  first  randomized  trial  of 
thrombolytic  therapy  in  the  late  1950s,  enrolling  23  pa- 
tients and  finding  approximately  half  the  number  of  deaths 
in  treated  patients  as  in  control  patients  (thus,  the  point 
estimate  of  0.5).  With  the  very  small  sample  si/e.  the 
confidence  interval  (CI.  represented  b\  the  horizontal  lines 
associated  vvith  each  point i  was  extremely  wide.  The  sec- 
ond trial  enrolled  42  patients,  for  a  total  of  65. 

With  the  results  of  the  tenth  trial,  and  the  randomization 
of  over  2,500  patients,  the  CI  no  longer  overlaps  the  line 
of  no  effect,  suggesting  that  chance  is  becoming  a  less 
likely  e.xplanatiiin  of  the  apparent  differences  between  treat- 
ment and  control.  By  the  mid-l98()s.  with  over  6,500  pa- 
tients enrolled,  the  CI  was  getting  quite  narrow,  and  the 
associated  p  value  very  small.  Though  there  is  some  arbi- 
trariness to  the  amount  of  evidence  one  requires  before 
ticclaring  trvaimcni  benefit  definili\el>  established,  most 
would  agree  that  the  answer  concerning  thromboKtie  ther- 
apy was  in  at  ihat  juncture. 

This.  ho\\e\'er.  did  not  stop  in\esiigalors  tVom  random- 
izing more  than  40.000  additional  patients,  of  whom  half 
did  not  recei\e  lhrornbol>sis.  By  1990.  with  the  random- 


1202 


Respir.atory  Caki  •  N()\hmbi;r  2001  Vol  46  No  1 1 


What  Is  Evidence-Based  Medicine  and  Why  Should  It  Be  Practiced? 


Prophylactic  Lidocaine 
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Fig.  2.  Cumulative  meta-analysis  of  the  randomized  trials  that  have  investigated  the 
impact  of  prophylactic  lidocaine  to  prevent  lethal  ventricular  arrhythmias  in  patients 
presenting  with  myocardial  infarction.  See  text  for  explanation.  M  =  meta-analysis. 
NS  =  not  significant.  (From  Reference  1,  with  permission.) 


i/alion  of  ncaii>  .SO. ()()()  patients,  ihc  Cls  around  tlic  odds 
ratio  of  approximately  ()J>  (an  odds  reduelion  010.25)  are 
very  narrow  indeed. 

Why  was  it  necessary  to  randomi/e  so  man\  additional 
patients  after  the  data  pro\ided  definitive  support  for  the 
benefit  of  thrombol\tie  theraps'.'  The  right  side  of  the  fig- 
ure pro\ ides  at  least  part  of  the  answer.  That  part  of  the 
figure,  presenting  the  recommendations  published  by  ex- 
perts in  textbooks  and  peer-reviewed  journals  as  the  evi- 
dence was  accumulating,  demonstrates  considerable  \  ari- 
ability  in  expert  opinion.  In  addition,  there  is  considerable 
lag  betw  een  the  e\  idence  and  the  expert  recommendations. 
It  was  not  until  alter  1990  that  a  consensus  for  adminis- 
tration of  thrombolytic  therap\  developed. 

This  is  far  from  the  i>nl\  example  of  this  phenomenon. 
Figure  2  presents  a  similar  cumulative  meta-analysis,  (and 
coincident  expert  recommendations)  tor  prophylactic  lido- 
caine to  prevent  lethal  ventricular  arrhvthmias  in  patients 
presenting  with  mvi>cardial  inlarction.  Here  the  random- 
ized trial  evidence  never  supported  therapy  and  in  fact 
suggested  a  possible  increase  in  mortality.  Nevertheless. 
some  experts  continued  to  recommend  prophylactic  lido- 
caine until  almost  1990.  Clearlv.  the  process  by  which 
experts  reviewed  the  evidence  and  developed  their  treat- 
ment recommendations  leti  something  to  be  desired. 

One  sees  the  same  sort  of  phenomenon  in  areas  of  prac- 
tice more  relevant  to  respiratory  therapy.  In  a  survey  of 


intensive  care  units  (ICUs)  in  Canada  and  France.-  inves- 
tigators found  large  practice  variability  in  ventilator  circuit 
and  secretion  management  strategies.  Of  all  ICUs.  yV^r 
and  61'/;  (/»  =  0.0004)  used  the  oral  route  for  airway 
intubation  in  Canada  and  France,  respectively.  The  venti- 
lator circuit  was  changed  with  each  new  patient  in  74%  of 
ICUs  in  France  and  was  changed  in  only  23%  of  ICUs  in 
Canada  ( p  <  0.0001 ).  Other  important  differences  included 
the  use  of  heal  and  moisture  exchangers  and  filters,  use  of 
closed  endotracheal  suction  systems,  and  semirecumbent 
positioning.  Those  differences  appeared  to  be  explained  bv 
local  culture,  values,  costs,  and  uncertainties  about  the 
evidence  of  efficacy  for  each  intcrventiim  in  preventing 
ventilator-associated  pneumonia. 

In  the  case  of  semirecumbent  positioning,  there  have 
been  3  randomized  studies  showing  decrease  in  aspiration 
in  this  body  position'-^  and  1  randomized  trial  showing  its 
benefit  in  preventing  ventilator-associated  pneumonia.'' 
ICUs  need  to  nurse  4  mechanicallv  v entilated  patients  (95% 
CI  3-1  1 1  in  a  semirecumbent  position  to  prevent  1  clini- 
cally-diagnosed pneumonia.  The  survev  of  French  and  Ca- 
nadian ICUs  reported  that  .SS';  and  30%  of  patients,  re- 
spectively, were  nursed  in  the  semirecumbent  position. 
The  directors  of  those  ICUs  cited  nursing  inconvenience 
and  concern  for  adverse  effects  as  the  main  reasons  not  to 
implement  this  low-cost  strategv.  As  this  example  illus- 
trates, under  the  traditional  model,  incorporation  of  cvi- 
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dencc  into  practice  appears  ti)  be  incomplete.  \  ariatile  Iroin 
center  to  center,  and  lagging  behind  the  research. 

Ten  years  ago,  evidence-based  medicine  was  proposed 
as  a  shift  from  the  traditional  model  to  a  nev\  paradigm  for 
problem  solving  that  places  a  lower  value  on  authority 
unsupported  by  empirical  evidence. ^■''  Under  this  paradigm, 
decision-making  requires  careful  examination  of  the  evi- 
dence, using  a  set  of  formal  rules  applied  in  an  explicit 
manner.  Further,  it  requires  the  judicious  application  of 
research  findings  in  the  patient  context,  a  sense  of  the 
availability  of  resources,  and  an  understanding  of  the  val- 
ues of  those  inxolved  in  the  clinical  decision. 

From  Traditional  Hierarchies  to  the  Hierarchy  of 
Evidence 

What  constitutes  evidence?  By  evidence  we  mean  any 
empirical  observation  about  the  apparent  relationship  be- 
tween events.**  This  means  that  the  thoughtful  observations 
of  an  experienced  respiratory  therapist  constitute  evidence, 
as  do  the  observations  derived  from  physiologic  experi- 
ments and  the  results  of  large  randomized  clinical  trials. 
Clinical  observations  differ  from  physiologic  experiments 
and  randomized  trials  in  that  the  latter  incoi-porate  the 
purposeful  introduction  of  safeguards  against  systematic 
error.  The  single  practitioner  will  see  a  limited  range  of 
patients,  and  distortions  that  are  an  inevitable  part  of  un- 
systematic human  inference  will  affect  the  conclusions 
drawn  from  personal  observations.  These  distortions  are 
easily  observed  when  we  test  a  patient  for  a  very  rare 
condition  we  recently  diagnosed  in  another  patient,  or  when 
we  remember  the  patient  who  benefited  from  an  interven- 
tion that  had  no  impact  in  a  number  of  other  patients  we  do 
not  recall  as  vividly.'" 

Studies  that  measure  physiologic  variables  in  response 
to  experimental  manipulations  are  not  subject  to  the  same 
distortions,  but  might  not  accurately  predict  treatment  ef- 
fects on  the  outcomes  that  are  important  to  patients,  such 
as  discomfort,  disability,  or  death.  For  instance,  physio- 
logic rationale  indicates  that  low  oxygen  saturation  in  ar- 
terial blood  is  a  potent  drive  to  breathe.  COPD  patients 
frequently  develop  exertional  arterial  oxygen  desaturation 
and  this  contributes  to  dyspnea,  the  uncomfortable  percep- 
tion of  labored  breathing."  These  observations  led  to  the 
clinical  hypothesis  that  oxygen  supplementation,  by  de- 
creasing the  drive  to  breathe,  would  relieve  exertional  dys- 
pnea in  COPD  patients.  Investigators  tested  that  hypothe- 
sis in  a  randomized  trial  of  oxygen  supplementation  in  the 
home  in  COPD  patients  with  hypoxemia.'-  Patients  and 
investigators  were  kept  unaw  are  of  whether  patients  were 
receiving  oxygen  or  air.  and  both  physiologic  and  patient 
outcomes  were  measured.  Patients  suffered  less  arterial 
oxygen  desaturation  when  receiving  supplemental  oxy- 
gen, but  their  exertional  dyspnea  and  quality  of  life  did 


not  benefit  from  this  inter\ention.  compared  to  supple- 
mental air. 

Investigation  of  nitric  oxide  for  decreasing  mortality  in 
critically  ill  ventilated  patients  with  acute  respiratory  dis- 
tress syndrome  (ARDS)  provides  another  example.  Phys- 
iologic studies  have  shown  that  nitric  oxide  is  a  selective 
pulmonary  vasodilator,  improves  ventilation/perfusion 
matching,  and  results  in  acute  increases  in  arterial  oxygen 
in  many  ARDS  patients."  Unfortunately.  4  randomized 
trials'-*-'^  of  nitric  oxide  in  ARDS  have  resulted  in  relative 
risks  of  0.9-1.2,  and  a  pooled  estimate  of  those  trials 
suggests  a  trend  toward  harm  (relative  risk  1.12,  95'7c  CI 
0.9-1.4). 

In  a  randomized  trial,  investigators  allocate  patients  to 
treatment  or  control  groups  on  the  basis  of  chance,  a  pro- 
cess analogous  to  a  coin  flip.  As  sample  size  increases, 
randomization  makes  it  increasingly  likely  that  prognostic 
factors  are  balanced  between  treatment  and  control  groups. 
In  other  words,  in  the  absence  of  a  treatment  effect,  out- 
comes in  treatment  and  control  groups  will  be  more  or  less 
the  same.  Patients,  caregivers,  and  those  assessing  out- 
come may  all  be  blind  to  allocation  in  a  randomized  trial, 
further  decreasing  the  likelihood  of  a  biased  estimate  of 
treatment  effect. 

In  an  observational  study,  on  the  other  hand,  patients  are 
allocated  to  treatment  and  control  groups  on  the  basis  of 
their  preference,  their  clinician's  preference,  or  happen- 
stance. Under  those  circumstances,  the  treatment  and  con- 
trol groups  usually  ha\e  substantial  imbalance  of  prognos- 
tic factors.  Furthermore,  blinding  is  not  possible.  As  a 
result,  estimates  of  treatment  benefit  based  on  observa- 
tional studies  focusing  on  outcomes  that  are  important  to 
patients  are  also  dangerous.  In  many  instances,  observa- 
tional studies  appear  to  coincide  with  the  results  of  ran- 
domized trials.'**''*  Nonetheless,  it  is  impossible  to  know 
in  an  individual  instance  if  the  results  of  the  observ  ation 
study  represent  an  accurate  estimate,  an  underestimate,  or 
more  frequently,  an  overestimate  of  the  true  underlying 
treatment  effect. 

For  example,  in  an  obser\  alional  study,  oxygen  supple- 
mentation during  exercise  was  associated  with  improved 
exercise  tolerance  and  dyspnea  in  COPD  patients.-"  In 
contrast,  the  results  of  a  randomized  trial  in  COPD  patients 
showed  no  difference  in  exercise  tolerance  or  dyspnea 
between  patients  randomly  allocated  to  receive  oxygen  or 
air  during  rehabilitation.-' 

Though  the  strength  of  inference  (how  sure  we  are  of 
the  causal  relationship  between  an  intervention  or  treat- 
ment and  an  outcome  or  end  point)  is  greater  for  random- 
ized trials  than  for  observational  studies,  inference  is  fur- 
ther strengthened  if  results  are  consistent  in  a  series  of 
randomized  controlled  trials.  For  instance,  a  meta-analysis 
of  24  randomized  trials  of  pulmonary  rehabilitation  in  pa- 
tients with  severe  COPD  showed  consistent  and  clinically 
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important  impmvemcnis  iti  iikmsuics hI  il\  spnca iiiid  IkmIiIi- 
related  quality  of  lite,  thus  establishing  llie  \alLie  ol  pul- 
monary rehabilitation  in  those  patients. -- 

The  same  bias-minimi/ing  strategies  present  in  random- 
ized controlled  trials  of  many  patients  can  he  used  to  test 
treatments  in  indi\idual  patients.-'  In  stable  chronic  con- 
ditions unlikely  to  resolve  spontaneously,  clinicians  can 
conduct  pairs  of  treatment  periods  in  which  a  patient  re- 
ceives a  different  treatment  in  the  2  periods  of  each  pair, 
with  the  order  of  periods  wiihm  a  pair  determined  by 
random  allocation  and  with  both  patient  and  clinician 
blinded  to  the  sequence.  The  trial  continues  until  there  is 
clear  evidence  that  one  of  the  treatments  is  better  than  the 
other.  Clinicians  ha\e  found  such  single-patient  random- 
ized (n  of  I )  trials  useful  in  patients  w  ith  asthma  and 
COPD.--*-'  For  instance,  Patel  et  al  completed  1 8  random- 
ized n  of  I  trials  in  COPD  patients  and  found  that  17  led 
to  a  definitive  answer  (ie,  of  the  2  strategies  tested,  one 
was  clearly  better  than  the  other)  and  8  led  to  discontin- 
uation of  an  ineffective  treatment.  They  also  found  that 
clinicians  and  patients  participating  in  definitive  trials  were 
adhering  to  the  superior  strategy  up  to  40  nuniths  alter 
completion  of  those  trials.-'' 

Evidence-based  medicine  proposes  a  hierarchy  of  evi- 
dence going  from  unsystematic  clinical  observations  to  /; 
of  1  randomized  trials  (Table  I ).  Evidence  from  the  top  of 
the  hierarchy  should  have  greater  impact  in  clinical  deci- 
sion-making than  lower  level  observations.  However,  there 
are  instances  in  which  the  benefit  of  treatment  is  so  clear 
that  evidence  from  a  lower  level  in  the  hierarchy  is  enough 
to  support  clinical  decisions:  a  randomized  trial  is  not 
needed  to  determine  if  mechanically  \entilating  a  somno- 
lent patient  with  a  partial  pressure  of  carbon  dioxide  of 
100  mm  Hg  yields  a  better  outcome  than  continued  med- 
ical management.  Note  that  there  is  always  evidence,  even 
if  it  comes  from  the  bottom  of  the  hierarchy.  The  evidence 
may  be  extremely  weak — such  as  the  recollections  of  a 
more  experienced  colleague — but  there  is  always  c\  idence. 

A  Value-Laden  Process  in  the  Context  of  Clinical 
Expertise 

Knowledge  of  the  best  a\  ailable  evidence  of  treatment 
is  not  enough  to  recommend  a  particular  course  of  action. 

Table  I.       Hierarchy  <ir  t:\ idence:  Therap)  or  Prevention 

;i  of  I  randomized  trials 

Mela-analyses  of  randomized  trials 

Randomized  controlled  trials 

Systematic  reviews  of  observational  studies 

Observational  studies 

Physiologic  studies 

Unsvstemalic  clinical  observations 


Fig.  3.  The  role  of  evidence  in  decision-making. 


Patients  present  with  different  values,  expectations,  and 
preferences  about  their  health  care.  We  have  met  patients 
who  would  avoid  prescription  drugs  in  favor  of  "natural" 
approaches  or  who,  because  of  their  age  or  poor  quality  of 
life,  would  never  accept  intubation  and  mechanical  venti- 
lation. We  have  also  met  patients  who.  despite  advanced 
age  and  severe  functional  impairment,  wanted  us  to  do 
everything  possible  to  prolong  their  lives. 

Among  the  preferences  that  clinicians  must  ascertain  is 
the  patient's  desired  level  of  involvement  in  decision-mak- 
ing. Some  patients  want  to  participate  in  the  process  of 
determining  their  optimal  management,  and,  indeed,  to 
make  the  final  decisions  about  their  care.  At  the  other  end 
of  the  spectrum  are  patients  who  do  not  u  ani  to  discuss  the 
alternatives  and  prefer  to  leave  the  final  decisions  to  their 
caregivers.  We  could  harm  the  first  group  of  patients  by 
not  fully  informing  them  or  by  not  fully  consulting  them 
about  our  management  decisions.  We  could  harm  the  latter 
group  by  overwhelming  them  with  information  and  asking 
them  to  make  decisions.  Health  care  practitioners  must  be 
mindful  of  the  preferred  decision-making  style  of  the  pa- 
tient in  the  specific  circumstances  and  be  ready  to  adapt  to 
changes  of  style  along  the  way.-' 

Application  of  e\  idence  must  also  account  tor  the  pa- 
tient's particuliir  circumstances.  For  instance,  the  patient 
with  obstructive  sleep  apnea  may  not  benefit  from  nasal 
continuous  positive  airway  pressure  if  the  patient  will  not 
adhere  to  therapy  because  her  spouse  cannot  tolerate  the 
machine's  noise.  The  COPD  patient  offered  domiciliary 
oxygen  might  not  use  it  for  fear  of  becoming  dependent.-*' 

In  summary,  evidence-based  practice  requires  clinical 
expertise,  common  sense,  understanding  o(  the  circum- 
stances and  values  of  the  patient,  and  judicious  application 
of  the  best  available  evidence  (Figure  3). 

lUiw  Do  t  linicians  Practice  Kvidence-Based 
Medicine?  Resources  and  Kxamples 

Case  Example 

Imagine  you  are  an  active  member  of  the  pulmonary 
rehabilitation  team  in  the  regional  hospital.  The  new  ad- 
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ininistratioii  is  considcriiiL:  whclhcr  Id  cxpaiiil  the  pLilnui- 
naiy  ichahiliiatioii  program  or  lo  csiablisli  a  geriatric  day 
hospilai  in  ihc  same  t'aeilily.  To  help  mai\e  its  case  to  the 
administration,  your  team  decides  to  collect  information 
about  the  etticacy  ot  pulmonary  rehabilitation. 

Formulating  the  Question 

Health  care  practitioners  are  challenged  to  keep  up  with 
the  explosion  in  medical  research  intormation.  Recent 
progress  in  information  technology  (eg.  the  emergence  of 
the  Internet  and  the  collection  of  literature  in  databases 
such  as  MEDLINE)  has  made  it  possible  to  search  and 
retrieve  information  more  efficiently  (in  terms  of  time  and 
money)  than  ever  before. 

Exidence-based  practice  in\olves  formulating  focused 
questions  pertinent  to  your  practice,  identifying  the  best 
axailabic  e\idence  to  answer  those  questions,  critically 
appraising  the  evidence  to  assess  its  validity  or  the  likeli- 
hood of  bias,  and  deciding  whether  the  evidence  applies  to 
a  specific  situation.-''  The  entire  process  hinges  on  the 
ability  of  the  practitioner  to  correctly  identify  and  describe 
the  problem  and  to  formulate  a  clear  and  focused  ques- 
tion."' 

A  useful  way  to  formulate  clinical  questions  is  to  think 
of  the  patient,  the  interventions  or  exposures  under  com- 
parison, and  the  outcome.  For  the  rehabilitation  team,  the 
patients  are  thiise  with  COPD  se\ere  enough  to  result  in 
marked  functional  limitation,  the  interventions  are  out- 
patient program  versus  usual  community  care,  and  the 
outcomes  are  the  patients"  cjuality  of  life  and  costs  to  the 
patient  and  the  rest  of  society. 

Evidence 

The  ne.xt  step  is  to  search  and  retrieve  the  highest  qual- 
ity evidence  available.  Clinicians  can  seek  evidence  from 
a  number  of  resources  (Table  2).  Practitioners  frequently 
consult  more  expert  colleagues  who  may  be  able  to  point 
10  information  in  a  very  efficient  and  reassuring  manner." 
Often,  those  colleagues  cannot  describe  the  processes  fol- 
lowed to  search  for  and  select  the  information  they  have. 
As  a  result,  these  processes  cannot  be  scrutinized  and  may 
be  open  to  bias.  For  instance,  an  expert  colleague  may 
remember  reports  discussed  in  a  recent  meeting,  those 
highlighted  in  the  high-impact  Jomnals.  or  those  brought 
to  his  or  her  attention  by  equipment  marketing  represen- 
tatives. Those  sources  could  represent  the  newest,  the  most 
exciting,  or  the  most  impressive  results  and  not  the  bal- 
anced and  comprehensive  picture  needed  to  make  impor- 
tant clinical  decisions. 

Just  as  your  colleague's  searching  and  selection  pro- 
cesses are  not  amenable  to  appraisal,  traditional  review 


1  ahic  2.       Siimc  Evidence  Sources  Available  Today  lur  the  Practice 
of  Evidence-Based  Medicine 

Cliniiiil  Eviilcncc 

On-line:  http://vvvvw.clinicalevidence.org 

Subscription:  BMJ  Publishing  Group.  OVID 

Focus;  Primary  care  medicine 

Process:  Explicit  review  process  with  atleniion  lo  methodological 

quality 
Respualory  medicine  topics  represented:  asthma,  chronic  obstructive 

pulmonary  disease  (COPDi.  community-acquired  pneumonia. 

lung  cancer,  spontaneous  pneumothorax,  upper  respiratory 

infections,  bronchiolitis,  thromboembolism. 
Iii'\i  Eviilcncc  (American  College  of  Physicians  |.'\CP1  Journal  Club. 

Evidence-based  Medicine.  Diagnostic  Strategies  for  Common 

Medical  Problems) 
On-line:  htlp://wAv\v. acponlinc.org 
Subscription:  American  College  of  Physicians — American  Society 

of  Internal  Medicine  (CD-ROM).  OVID 
Focus:  Common  medical  problems  in  adult  medicine 
Process:  Explicit  process  of  identifying  studies  (primary  or  reviews) 

by  hand-searching  journals  for  studies  with  sound  methods  and 

clinically  relevant  results.  The  studies  are  presented  using 

structured  abstracts  followed  by  commentary  from  clinical 

experts. 
Respiratory  medicine  topics  represented:  Not  limited  by  design. 
Ci)chrane  Libniry 

On-line:  http://vvww.cochranelibrary.com 

Abstracts  available  on  PubMed  (see  below) 

Subscription:  Update  Software.  OVID  (Evidence-based  medicine 

reviews) 
Focus:  Treatment  and  prevention 
Process:  Systematic  rev  lews  and  meta-analysis  of  randomized 

controlled  trials.  Library  includes  a  database  of  randomized  trials 

identified  by  the  review  groups  and  volunteers  hand-searching  the 

literature. 
Respiratory  medicine  topics  represented:  sleep  apnea,  COPD. 

mechanical  ventilation,  asthma.  The  library  also  includes  a 

database  of  reviews  about  health  technology  assessment  that 

includes  lung  reduction  surgery,  domiciliary  oxygen  for  COPD. 

and  pulmonary  rehabilitation. 
MEDLINE  (PiihMccIl 

On-line:  http://www.ncbi.nlm.nih.gov 

Abstracts  only.  Some  links  to  journal  web  sites. 

Free  service 

Focus:  Unfocused 

Process:  Every  publication  in  4.000  biomedical  journals  (1 1  million 

records ) 
Respiratory  medicine  topics  represented:  All 
Search  can  be  limited  using  methodological  Filters  using  Clinical 

Queries  option 
(http://www.ncbi.nlm.nih.gov) 


articles  or  book  chapters  suffer  the  same  limitation.  Often 
written  by  a  single  expert  using  no  bias-limiting  proce- 
dures to  select  and  present  the  evidence,  these  reviews 
have  historically  lagged  behind  the  best  current  evidence, 
sometimes  contradicted  that  ev  idence.  and  frequently  suf- 
fered fi\)m  disaoreement  between  authorities.'  '-  A  recent 
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study  showed  that  the  (.|ualii\  o\  ic\  icus  lias  not  mi|iii)\(.-d 
in  the  last  decade." 

The  type  (if  c|iiesiii>n  and  the  topic  would  direct  the 
evidence  seeker  to  the  appropriate  e\  iilence  source.  Search- 
ing, retrieving,  and  evaluating  all  the  reports  available  is 
time  consuming.  Those  pressed  for  time  will  find  uselu!  an 
increasing  arra\  ot  evidence  summaries  to  answer  com- 
mon clinical  problems  (see  Table  2). 

Armed  with  the  question,  you  begin  with  Clinical  Evi- 
dence (see  Table  2)  but  find  that  it  does  not  contain  in- 
formation on  pulmonary  rehabilitation.  A  search  of  Best 
Evidence  using  the  term  "pulmonary  rehabilitation"  pro- 
duces 4  hits:  I  meta-analysis  of  randomized  trials--  and  3 
randomized  trials,  2  of  which  were  already  included  in  the 
meta-analysis.  A  search  in  the  Cochrane  Library  reveals 
one  review  of  home  interventions  in  COPD  patients  that 
excluded  physical  training.'-"  A  search  of  MEDLINE, 
through  the  PubMed  interface,  using  the  term  "pulmonary 
rehabilitation"  and  limiting  the  search  to  randomized  trials 
in  adults  published  since  1995  (the  time  boundary  of  the 
meta-analysis)  yields  30  articles,  of  which  7  appear  to 
provide  data  relevant  to  the  question."""  A  quick  review 
of  the  abstracts  associated  w  ith  those  articles  reveals  find- 
ings consistent  w  ith  the  results  of  the  meta-analysis.  Armed 
with  that  information  you  decide  to  review  the  meta-anal- 
ysis.-- 

The  Appraisal 

Over  the  last  10  years,  the  Evidence-Based  Medicine 
Working  Group  has  published  ( in  The  Journal  of  the  Amer- 
ican Medical  Association)  25  Users'  Guides  to  the  Med- 
ical Literature.'' ••*- '"  We  have  expanded  and  updated  these 
guides  and  have  published  them  in  a  book.^-'  These  guides 
present  3  core  questions  the  reader  should  ask  when  crit- 
ically appraising  a  research  report:  Are  the  results  valid? 
What  are  the  results?  Can  I  use  the  results  in  the  care  of 
my  patients? 

Guided  by  a  set  of  criteria  presented  as  questions,  cli- 
nicians determine  the  validity  of  the  results  by  determining 
the  extent  to  which  investigators  have  implemented  meth- 
odological safeguards  against  bias.  Each  question  addresses 
the  presence  of  a  source  of  bias,  some  empirically  estab- 
lished, pertinent  to  each  study  type.^*^ 

The  assessment  of  the  results  involves  ascertaining  the 
size  of  the  effect  and  the  precision  of  the  effect  estimate. 
For  therapy  questions,  clinicians  should  look  for  the  rela- 
tive risk  reduction,  the  risk  difference,  and  the  number- 
needed-to-treat.^''  Clinicians  should  examine  the  CIs  to 
assess  the  range  of  values  compatible  w  ith  the  results  and 
determine  if  the  interpretation  of  the  findings  changes  at 
either  of  its  limits.  Though  an  exposition  of  measures  of 
effect  and  of  CIs  is  beyond  the  scope  herein,  interested 


readers  can  find  guides  to  the  interpretation  of  results  in 
other  sources. '•'■■'^ 

The  final  step  involves  determining  how  the  results  of 
the  study  apply  to  the  type  of  patients  seen  in  practice. 
This  process  involves  making  Judgments  about  the  mag- 
nitude of  benefit  and  harm  from  the  intervention,  the  ex- 
tent to  which  the  authors  have  addressed  all  patient-im- 
portant outcomes,  and  the  extent  of  the  differences  between 
usual  patients  and  those  involved  in  the  study.  With  re- 
spect to  the  final  point,  clinicians  must  determine  if  dif- 
ferences are  so  great  that  the  magnitude  of  benefits  or 
harms  is  likely  to  differ  substantially.'''  The  differences 
could  be  biological  (eg,  different  effects  from  a  therapeutic 
agent  in  patients  of  different  ethnic  origin),  socioeconomic 
(eg,  no  access  to  a  costly  agent),  or  behavioral,  as  we 
discussed  above. 

To  critically  appraise  the  meta-analysis  of  randomized 
trials  of  pulmonary  rehabilitation  by  Lacasse  et  al,--  we 
will  follow  the  schema  presented  in  the  "Users'  Guides" 
article  addressing  how  to  use  an  overview'"  and  in  the 
Users'  Guides  book.^-* 

The  meta-analysis  starts  by  stating  a  focused  question: 
what  is  the  effect  of  pulmonary  rehabilitation  on  exercise 
capacity  and  health-related  quality  o\  life  in  COPD  pa- 
tients? The  authors  included  randomized  trials  of  pulmo- 
nary rehabilitation  versus  conventional  care  in  COPD  pa- 
tients (ratio  of  forced  expiratory  volume  in  the  first  second 
to  forced  vital  capacity  <  0.7  or  forced  expiratory  volume 
in  the  first  second  <  70^5^  of  predicted),  with  the  inter- 
ventions lasting  at  least  4  weeks  and  reporting  on  mea- 
sures of  quality  of  life  or  exercise  capacity.  It  is  unlikely 
that  authors  missed  important  studies,  given  that  they 
searched  multiple  electronic  databases,  reviewed  the  bib- 
liographies of  the  included  studies  and  pertinent  meeting 
proceedings,  contacted  the  authors  of  the  trials,  and  con- 
tacted experts  in  search  of  unpublished  material.  Two  re- 
viewers appraised  the  validity  of  the  trials  and  indepen- 
dently extracted  data.  These  characteristics  of  the  review 
suggest  that  the  results  are  likely  to  be  valid. 

The  results,  which  are  similar  from  study  to  study,  show 
important  improvements  in  maximum  exercise  capacity 
and  measures  of  quality  of  life  (dyspnea  and  ability  to 
cope  with  illness).  The  programs  included  in  the  meta- 
analysis were  very  different  (with  different  intensities  of 
intervention)  but  yielded  consistent  benefits,  making  gen- 
eralization to  other  programs  (and  particularization  to  the 
program  under  evaluation  in  the  case  example)  feasible. 

The  benefits  achieved  were  of  a  magnitude  that  was 
perceived  as  important  by  patients:  on  average,  patients 
allocated  to  pulmonarv  rehabilitation  (compared  to  those 
allocated  to  usual  care )  walked  56  meters  more  in  a  6-minute 
walk  test,  experienced  less  exertional  dyspnea,  and  felt  a 
better  sense  of  coping  w  ith  the  disease  and  its  manifesta- 
tions. However,  the  rev  lew  did  not  include  other  important 
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outcomes  sLiL'li  as  the  costs  ot  the  pioiiiaiiis.  potential  harm 
to  the  patients,  and  loiiLi-tenn  beneliis  in  teinis  ol' disabil- 
ity and  mortalilN. 

A  PuhMed  search  for  economic  analyses  ol  pulmonary 
rehabilitation  programs  (see  Table  2),  using  the  search 
terms  ■■puinionary"  or  "respiratory  rehabilitation"  AND 
"cost-etTecti\eness  analysis"  and  limited  to  randomized 
controlled  trials,  revealed  2  relevant  studies:  one  by  Gold- 
stein et  ar-"*  and  another  by  Troosters  et  al.-"'  The  study  by 
Goldstein  evaluated  the  efficacy  and  costs  of  a  2-month 
in-patient  rehabilitation  program  followed  by  a  4-month 
out-patient  phase,  compared  to  usual  community  care  for 
patients  with  severe  COPD.  The  investigators  calculated 
costs  from  the  societal  viewpoint  and  included  the  costs  of 
hospitalization,  medical  care,  medications,  home  care  ser- 
vices, assistive  devices,  and  transportation  costs  and  re- 
ported costs  in  1989  Canadian  dollars.  The  investigators 
measured  health-related  quality  of  life  as  the  primary  out- 
come of  this  randomized  trial,  using  a  validated  question- 
naire for  COPD  patients.  Data  on  costs  and  health-related 
quality  of  life  were  integrated  using  a  cost-effectiveness 
ratio  and  the  cost  per  person  multiplied  by  the  number  of 
people  needed  to  treat  to  achieve  small  but  important  ben- 
efits in  fatigue,  dyspnea,  emotional  function,  and  coping 
with  the  disease.  The  study  found  the  rehabilitation  pro- 
gram to  be  expensive  (CanS47.348  required  for  a  single 
patient  to  achieve  an  important  benefit  in  dyspnea).  The 
in-patient  phase  (hotel  and  nursing)  was  responsible  for 
most  of  the  incremental  costs,  compared  to  usual  commu- 
nity care.  The  costs  of  the  out-patient  phase  compared 
favorably  with  usual  community  care,  but  its  effectiveness 
alone  was  not  assessed  in  the  study. 

The  study  by  Troosters  et  aH"  evaluated  the  cost-effec- 
tiveness of  a  6-month  out-patient  rehabilitation  program  in 
Belgium.  The  investigators  calculated  the  total  cost  of  the 
program  per  patient  using  the  number  of  sessions  attended 
and  multiplying  that  number  by  the  charges  per  session. 
The  study  found  that  an  improvement  of  52  meters  in  the 
6-min  walk  test  would  cost  $2,600  per  patient.  This  anal- 
ysis only  considered  charges  reimbursed  by  the  National 
Health  Insurance  and  assumed  that  all  patients  would  ex- 
perience the  same  average  benefit.  Though  the  study  is 
limited  in  that  it  did  not  calculate  the  cost  per  unit  gained 
in  terms  that  are  meaningful  to  patients  (such  as  the  cost 
per  patient  v\ho  achieves  an  important  benefit),  the  im- 
provement in  walk  test  is  very  close  to  that  achieved  both 
in  the  economic  analysis  by  Goldstein  et  aP^  and  in  the 
studies  included  in  the  systematic  review.  Thus,  the  extent 
of  patient-important  benefit  is  likely  to  be  similar. 

The  Application 

After  considering  the  results  from  the  meta-analysis  and 
from  the  more  recently  published  randomized  trials  that 


report  on  cost-effectiveness,  your  team  reported  back  to 
the  administration.  The  evidence  suggested  that  pulmo- 
nary rehabilitation,  such  as  the  program  delivered  by  the 
team,  improves  patients"  exercise  capacity,  dyspnea,  and 
ability  to  cope  with  COPD.  The  consistency  of  the  find- 
ings in  the  meta-analysis  and  in  the  studies  published  sub- 
sequently suggest  that  similar  clinical  benefits  could  be 
realized  across  a  broad  range  of  practices  and  patients. 
Though  the  programs  with  a  prolonged  in-patient  compo- 
nent appeared  expensive,  those  operating  in  the  out-patient 
setting  seemed  more  cost-effective. 

Scenario  Resolution 

Simultaneously,  the  geriatricians  conducted  a  similar 
process  to  identify  and  assess  the  evidence  for  geriatric 
day  hospitals  and  presented  their  findings  to  the  adminis- 
trator. The  administrator  found  the  evidence  for  geriatric 
day  hospital  far  less  compelling  than  the  e\  idence  for  pul- 
monary rehabilitation  and  decided  to  allocate  funds  to  ex- 
pand puliuonary  rehabilitation. 

Summary 

In  sununary.  e\  idence-based  medicine  represents  a  par- 
adigm shift  in  the  way  we  learn  and  practice  medicine.  The 
practice  of  evidence-based  medicine  requires  careful  ex- 
amination of  the  evidence,  using  a  set  of  formal  rules 
applied  in  an  explicit  manner,  followed  by  its  judicious 
application  to  decision-making,  w  ith  an  understanding  of 
the  patient  context  and  values.  We  believe  that  this  ap- 
proach leads  to  optimal  patient  care.  .At  the  verv  least, 
evidence-based  practice  facilitates  an  explicit  decision- 
making process  that  is  transparent  and  thus  open  to  e\  al- 
uation  and  improvement. 
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Di.scussion 

Rowe:  Would  >ou  discuss  h(n\  the 
loceni  c\  idcncc  dii  tlic  impDi'lancc  ol 
hiindiiii;'  is  jioiiii;  lo  al'tccl  llic  c|ualit\ 
asscsMiient  score  that  .iadad  dcxclopcd 
forjudging  tiic  qiialils  of  a  landoni- 
i/ed  controlled  trial  in  a  systeniaiic 
review?-  Also,  when  do  you  think 
there's  enough  e\  idence  in  systematic 
re\  iew s!" Ourovv n experience  lias  heeii 
that  despite  \ery  rigorous  attempts  to 
produce  .systematic  re\ie\\s  that  dem- 
onstrate efficacN  in  therapeutic  inter- 
\entii)ns.  people  still  don't  bclie\e  the 
results.  What  is  your  strategy  to  deal 
with  that'' 
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Guyatt:  .Mex  Jadad  some  years  ago 
developed  a  method  of  looking  at  the 
validity  of  randomi/cd  trials,  and  some 
of  us  think  there  were  limitatie)ns  of 
that  right  from  the  beginning,  although 
it  was  definiteK  a  good  try.  Howexer. 
I  don't  think  .Mex  or  anybody  else 
would  pretend  that  that  v\as  going  to 
be  the  definitive  way  of  looking  at  the 
validity  of  randomi/cd  trials,  which 
would  be  imper\  ious to subsei|uent ev- 
idence and  better  ways  of  doing  it. 
Clearly,  this  new  finding  makes  it  very 
problematic  to  simply  look  at  the  state- 
ment on  double  blinding,  and.  in  fact, 
validitv  methods  will  have  to  take  into 


consideration  that  there  are  fi  different 
groups  that  could  be  blinded  and  that 
clearly  the  greater  the  extent  of  blind- 
ing across  those  groups,  the  stronger 
the  validity  of  the  study.  In  terms  of 
your  second  i.|tiestion.  about  when  is 
evidence  enough,  can  I  just  ask  you — 
enough  for  what .' 

Rowe:  Essentially,  like  vour  cumu- 
lative meta-analysis  on  thrombolytics: 
that's  a  lesson  that  we've  learned.  Now 
we're  looking  at  cumulative  meta- 
analyses and  meta-analvses  of  thera- 
pies that  show  a  benetit.  and  we're 
still  not  able  to  conv  ince  clinicians  to 
adopt  those  practices,  or  to  stop  using 
harmful  treatments. 

Guyatt:  There  are  2  issues  here,  it 
seems  to  me.  First,  let's  look  at  it  on 
a  rational  basis.  When  should  we  con- 
clude that  a  treatment  certainly  should 
be  disseminated'.'  When  1  sav  that.  I'm 
implving  the  fact  that  there  are 
strengths  of  evidence.  It  isn't  either 
that  the  decision  is  in  or  the  decision 
is  not  in:  we  should  do  it — we 
shouldn't  do  it.  There's  an  accumulat- 
ing evidence  that  people  may  quite 
reasonablv  have  different  threshokls 
as  to  when  to  adopt  something,  and 
that  goes  back  to  v  alues  or  preferences. 
Our  patient  may  be  somebody  who 
would  like  to  trv  anything,  even  if  it 
might  not  work,  or  the  patient  may  be 
very  conservative  about  taking  medi- 
cation and  doesn't  want  to  do  it. 
doesn't  want  to  risk  harm,  and  will 
onlv  take  a  medication  if  there  is  very 
strong  evidence.  Even  for  us  as  indi- 
vidual clinicians,  because  our  patients 
differ,  we're  going  to  have  different 
thresholds  of  when  it's  appropriate  to 
administer  a  treat  ment  fortlifferent  pa- 
tients. .Second,  it  doesn't  depend  just 


on  the  evidence.  It  depends  on  things 
like  the  potential  harms  and  costs  as- 
sociated with  the  treatment.  So. 
clearly,  our  thresholds  for  adopting  a 
treatment  should  differ  on  whether  it 
has  minimal  side  effects  and  minimal 
cost  and  we're  prolonging  the  patient's 
life,  versus  it's  very  to.xic  and/or  very 
costly  and  we're  preventing  the  pa- 
tient from  hav  ing  a  runny  nose.  In  those 
2  contrasting  situations  you  can  have 
the  same  number  of  trials,  the  same 
relative  risk  reduction,  and  the  same 
confidence  interval,  but  the  threshold 
will  clearly  ditfer  for  saying  we  have 
enough  evidence  to  begin  to  apply  it 
or  we  have  enough  evidence  to 
strongly  recommend  that  everybody 
apply  it.  Now  that's  rationality .  .-X  car- 
diologist coming  back  from  a  recent 
meeting  told  me  that  there  was  a  re- 
cent trial  that  showed  that  the  Ilb/lIIa 
inhibitors  probably  did  not  reduce  ad- 
verse outcomes  in  people  who  were 
presenting  with  acute  ischemic  syn- 
dromes. And  all  the  cardiologists  got 
up  and  said  "Wait  till  the  publication's 
out:  we  have  to  look  very  carefully  at 
that.  There  may  be  something  wrong 
with  that  trial."  On  the  other  hand,  a 
recent  report,  single  trial,  big  one,  sug- 
gested that  clopidogrel  reduces  ad- 
verse outcome  events  in  pee)ple  who 
were  presenting  with  acute  ischemic 
syndromes,  given  in  addition  to  aspi- 
rin. Everybody  walked  out  saying, 
"Yes.  let's  do  it."  People  have  en- 
trencheil  biases,  beliefs,  and  wavs  of 
doing  things.  We  tend  to  be  resistant 
to  new  evidence,  and  we're  more  re- 
ceptive to  some  new  things  than  oth- 
ers. If  ev  idence  contradicts  our  gen- 
eral mindset,  we're  going  to  be  much 
more  resistant.  So  when  ytui're  talk- 
ing about  changing  behav  ior.  evidence 
is  one  relatively  small  factor  in  chang 
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inj;  aiishods's  bcha\ ioi'.  he  ii  clini- 
cians or  oihcr  people.  We  ha\c  to  look 
at  other  strategies  of  changing  peo- 
ple's minds  and.  once  we've  changed 
their  minds,  other  strategies  for 
changing  their  behavior.  .So  there's 
the  rational  |iart  of  it  that  we  want  to 
get  right,  and  there  is  also  the  chang- 
ing hehav  ior  part  that  we  ncctl  to  get 
right. 

Chatbiirn:  You  mentioned  the  "h 
of  1"  clinical  trial.  It  seems  to  me  that 
a  kev  practical  problem  might  be 
know  ing  when  to  stop.  In  normal  clin- 
ical trials  you  can  do  a  power  analysis 
and  calculate  an  appropriate  sample 
si/e,  and  that  would  affect  how  long 
you  wx)uld  study.  So  is  there  an  anal- 
ogous approach  for  an  ;;  of  1  trial'.' 

Guyatt:  Yes.  there  is  an  analogous 
approach.  If  you  really  want  to  get 
sophisticated,  you  can  look  at  the  vari- 
ability of  your  outcome  measure  and 
do  a  power  analysis — the  equivalent 
to  the  number  of  patients.  Here  it  would 
be  the  number  of  pairs  of  treatment 
periods  you  undergo.  That,  even  to 
me.  seems  like  a  bit  of  overkill.  Here 
you  can  reallv  indiv  idualize.  Some  pa- 
tients may  be  willing  to  accept  one 
pair:  "Oh.  I  was  better.  Well  that's 
enough  for  me.  I'll  take  it."  Others 
may  be  concerned  with  cost  or  may 
get  headaches  from  the  treatment,  and 
even  if  it  makes  them  less  short  of 
breath,  they  may  w  ant  to  have  a  stron- 
ger ev  idence  before  they  agree  to  use 
the  treatment  over  the  long  term.  Typ- 
ically, we  encourage  people  to  do  3 
pairs.  At  the  end  of  3  pairs,  we  scien- 
tifically hav  e  strong  evidence.  We  then 
review  the  results  with  the  patient  as 
we  go  along,  and  say.  "OK.  here  are 
the  results.  Have  we  got  an  answer  or 
not?"  So  it's  very  much  a  collabora- 
tive venture  between  the  clinician  and 
the  patient,  and.  again,  we  recogni/e 
that  the  threshold  of  when  you  stop  is, 
in  fact,  a  value  judgment. 

Kubenl'eld:  1  want  to  push  a  little 
further  on  vmu" jiuiginent  that  respond- 


ing to  inleiiial  biases  is  irrational.  In 
tad.  I'd  like  to  submit  that  it's  the 
height  of  rationalism  and  we're  just 
perfect  Bayesian  thinkers.'  All  that  ev- 
idence does  is  try  to  give  us  a  likeli- 
hood ratio,  which  I  think  is  problem- 
atic, as  you've  shown  us  that  the  same 
ev  idence  meta-analyzed  and  looked  at 
in  different  ways  gives  you  different 
likelihood  ratios  over  time.  But  how 
do  we  as  evidence-based  thinkers  ap- 
proach the  problem  that  all  we're  do- 
ing is  providing  likelihood  ratios  to 
individual's  priors.  And  your  cardiol- 
ogist has  different  priors  for  the  effec- 
tiveness. We  may  say  that's  irrational, 
but  weren't  they  really  just  acting  like 
good  rational  Bayesians? 
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Guyatt:      We  have  a  fundamentally 

different  notion  of  human  beings,  you 
and  I.  When  psychologists  have  stud- 
ied it.  if  you  tell  people  they  have  an 
80%-  chance  of  surviving,  they  make 
different  decisions  than  when  you  tell 
them  they  have  a  2(V/i  chance  of  dy- 
ing. That's  just  one  example.  Person- 
ally. I  think  the  explanation  had  noth- 
ing to  do  with  different  priors.  It  had 
to  do  with  how  many  dinners  they'd 
had  that  were  funded  by  the  drug  in- 
dustry and  how  many  consultancies 
they'd  had  v\ith  the  drug  industry. 

Kul)i'iifelcl:  I'm  not  sure  that  Bayes 
told  us  where  priors  were  supposed  to 
come  from.  Isn't  it  the  problem  that 
evidence  itself  doesn't  tell  us  things 
about  the  world?  If  I  told  you  that  I 
see  a  unicorn  outside — if  I  see  it,  I 
observe  it,  and  drav\  it.  and  it's  a  very 
systematic  observ  ation,  it's  still  niH  go- 
ing to  conv  ince  anyone  that  there  are 
really  unicorns  in  the  world.  But  that's 
a  systematic  observation  about  the 
world.  The  reason  we  don't  believe 
there's  a  unicorn  out  there  is  because 
we  have  a  strong  prior  that  luiicorns 
don't  exist.  I  jusi  think  that  evidence 


doesn't  speak  with  a  single  voice.  As 
part  of  e\  idence-based  medicine,  we 
teach  house  staff  how  to  think  about 
prior  probabilities  and  incorporating 
diagnostic  evidence.  And,  really,  all 
of  this  evidence  is  diagnostic:  we're 
trying  to  diagnose  the  effectiveness  of 
a  drug.  It  seems  to  me  we  can't  just 
dismiss  the  fact  that  people  approach 
evidence  with  different  priors.  You 
can't  just  dismiss  the  whole  concept 
of  incorporating  evidence  into  a  post 
hoc  probability  by  saying  that  all  pri- 
ors are  in'ational  and  we  shouldn't  be- 
gin with  any  prior  probability  about 
evidence. 

Guyatt:  I'm  not  trying  to  say  that  in 
the  least.  Indeed,  1  think  we  do  think 
of  priors,  and  although  I'm  personally 
so  far  unimpressed  with  Bayesian  ap- 
proaches to  individual  randomized  tri- 
als or  meta-analyses,  1  would  never- 
theless agree  with  you  that  prior 
probabilities  are  very  important  and 
intluence  our  ultimate  decisions  and 
that  we  should  look  at  them  explicitly. 
I  would  certainly  agree  with  that. 

Tonelli:  On  the  subject  of  hierar- 
chies of  knowledge:  expert  opinion 
doesn't  appear  on  your  hierarchy  of 
evidence. 

Guyatt:  Expert  opinion  is  not  evi- 
dence. 

Tonelli:      .And  clinical  experience  is 

evidence? 

(iuyatt:  Clinical  experience  is  evi- 
dence. Let's  distinguish:  clinical  ex- 
perience is  evidence:  expert  opinion 
is  not  evidence.  In  other  words,  if  I 
say  "Do  it  my  way"  that's  not  evi- 
dence. If  I  say  "I  have  seen  100  pa- 
tients and  my  observations  with  those 
100  patients  are  such  and  such,"  that's 
ev  idence.  It's  weak  and  unsystematic, 
but  it's  evidence.  But  "Do  it  my  way" 
is  not  evidence.  I  think  that's  an  im- 
port.int  (.listinction. 
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I'oiK'lli:      I  iliiiik  \iHi  lutso  an  unci 
esting  (Jot'initiiin  of  expert  opinion  as 
a  sort  o\'  unsuhsiantiatcil  stateiiiciit  of 
medical  aulhorit\ . 

(lUyatt:  No.  that's  not  a  definition — 
opinion  is  opiniim.  tix  idence  is  a  state- 
meni  of  ohser\ati(>ns  oiie  has  made. 

Toiielli:  Ikil  doesn't  opinion  deii\e 
Ironi  experience? 

(Juyatt:  C'eriainl\  one  derixes  an 
opinion  from  the  lolahi\  of  the  e\i- 
denee.  One  deri\es  an  opinion  from 
meta-analysis  of  randomized  trials  and 
from  /(  of  1  trials.  But  opinion  is  not 
the  same  as  e\ idence.  and  the  luo  are 
worth  distinguishing. 

Tonelli:  But  if  expert  opinion  de- 
rives tioni  one's  clinical  experience, 
then  \ou  would  put  it  somewhere  in 
this  hierarchy. 

(lUyatt:  No.  no.  Opiniim  is  nc\er  in 
the  hierarchy  of  evidence.  The  hierar- 
chy of  evidence  is  about  evidence,  and 
opinion  is  something  different.  The 
processes  of  going  from  evidence  to 
action,  from  evidence  to  recommen- 
dations (another  wa\  of  saying  that 
opinions  are  recommendations)  in- 
volves summarizing  the  evidence  in 
some  appropriate  way  and  then  mak- 
ing explicit  your  values  in  going  from 
your  evidence  to  your  recommenda- 
tions. That  process  needs  to  be  under- 
stood. The  ultimate  recommendation 
is  not  evidence,  it's  a  recommenda- 
tion. The  2  things  are  separate. 

Tonelli:  I  guess,  then,  expert  expe- 
rience might  tit  somewhere  in  here. 

Guyatt:  Sure.  Clinical  experience 
of  the  expert  is  evidence.  If  an  expert 
says  "I've  seen  iOO  people,  and  when 
1  do  ii  this  wa\.  this  is  what  happens," 
(hat's  cv  idence. 

Tonelli:  Regarding  your  description 
of  the  ascending  or  descendins:  value 


of  p.irdcnlar  Ivpes  of  evidence,  you 
seemed  to  say  that  once  there's  a  higher 
level  of  evidence,  then  lower  levels  of 
ev  idence  become  nieaningless.  That  is. 
once  one  has  a  systematic  review  of 
good  randomized  controlled  trials, 
then  clinical  experience  no  longer  en- 
ters into  medical  decision-making,  or 
shouldn't  enter  into  medical  decision- 
making. 

(iiiyatt:  Well,  remember  it's  the 
conscicniKHis  and  Judicious  use  of  ev- 
idence. So  it  depends  on  what  you 
mean.  Despite  all  the  expert  opinion 
and  expert  experience  that  encainide 
and  flecainide  were  good  antiarrhyth- 
mic agents,  once  randomized  trials 
showed  those  drugs  kill  people,  then, 
to  me,  that  expert  opinion  and  expe- 
rience was  irrelevant. 

Tonelli:  Let  me  use  an  example.  Say 
there  is  fairly  convincing  evidence 
from  one  randomized  controlled  trial 
favoring  low-slrelch  ventilation  in 
acute  respiratory  distress  syndrome. 
but  the  physician  says  "Well,  in  this 
particular  case.  I'm  not  going  to  use 
low-stretch  ventilation,  because  it 
seems  that  every  time  I  let  the  pH 
drop  to  7.2.^.  this  patient  has  arrhyth- 
mias, and  1  think  arrhythmias  in  this 
situation  are  bad.  so  I'm  going  to  go 
with  a  little  higher  ventilation."  That 
jihysician  would  be  using  a  physio- 
logic argument  that  is  subject  to  the 
biases  you  describe,  but  is  it  legiti- 
mate to  use  a  physiologic  argument  to 
temper  the  application  of  a  random- 
ized controlled  trial'.'  Is  it  ever  legiti- 
mate for  physicians  to  use  what  you 
call  lower  levels  of  evidence  in  mak- 
ing those  medical  decisions'.' 

(lUyatt:  Absolutely  yes.  In  fact,  it 
sounds  to  me  like  what  vou've  just 
described  is  an  /;  of  I  trial,  though  a 
relatively  weak  /;  ot  I  irial.  If  in  tlia( 
individual  cverv  time  we  lower  the 
tidal  vulume  the  patient  gets  arrhvth- 
mias.  which  look  like  thev  might  be 
lethal,  but  every  time  we  turn  up  the 


tidal  V  Illume  ihey  go  away,  you've  just 
done  an  n  of  1  trial  with  evidence  spe- 
cific to  that  individual. 

Tonelli:  Hui  I'm  only  using  physi- 
ologic rationale.  I'm  arguing  from 
phvsiology  here  because  I  can't  do  an 
II  of  1  trial. 

Guyatt:  You  don't  want  to  wait  till 
thev  suffer  ventricular  fibrillation  and 
you  have  to  resuscitate — that's  right. 
The  point  of  this  is.  I  haven't  spent  a 
lot  of  lime  on  applicability,  but  to  give 
another  example  in  an  area  I  work  in, 
atrial  tibrillation:  anticoagulation  re- 
duces the  stroke  rate  by  two  thirds, 
but  if  I  have  a  patient  who's  falling 
and  hitting  his  head  every  second  day 
I'm  not  going  to  use  anticoagulants. 
In  other  words,  it's  back  to  the  point 
that  all  that  randomized  trials  or  meta- 
analysis can  tell  us  about  is  average 
patients,  but  every  patient  doesn't  re- 
spond in  the  same  way  and  there  may 
well  be  compelling  reasons  in  the  in- 
dividual whereby  they  do  not  get  the 
average  response,  and  clinicians  have 
to  use  all  the  levels  of  the  evidence  for 
that  individual.  In  the  situation  you 
were  describing,  there  are  extremely 
compelling  grounds  to  use  higher  tidal 
volumes. 

Durbin:  One  concern  I  have  is  that 
when  I  read  a  meta-analysis,  I  have 
trouble  identifying  specifically  how 
they  excluded  or  included  patients.  Of- 
ten they  sav  "We  researched  the  entire 
literature,  including  unpublished  re- 
ports, to  collect  all  the  patients  we 
could  possibly  find."  The  criteria  are 
very  explicitly  stated,  but  are  really 
very  brief  in  the  paper.  It's  hard  to  tell 
who  got  excluded  from  many  of  the 
studies  ov  w  hat  studies  were  excluded 
and  why.  So  when  I  read  that.  I  have 
to  accept  the  authors'  understanding 
lluil  ihis  is  irulv  representative  of  what 
I'm  interested  in.  Second,  there's  a 
publishing  bias  to  publish  only  stud- 
ies that  have  positive  results — either 
positively  negative  or  positively  pos- 
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itive.  So  there's  a  wliolcv^caliliolsiucl- 
ies  out  there  that  we  really  don't  ha\o 
good  access  to.  Sometimes  some  ol 
them  are  included  because  of  special 
knowledge  the  authors  ha\c,  hui  ol- 
teniimes  they're  not.  1  worry  that  thai 
inlluences  the  results.  If  1  have  a  well- 
described  randomi/ed  prospective 
controlled  study.  1  can  tell  what  pa- 
tients are  in  it  or  how  the  study  was 
done,  hiu  1  don't  have  ilial  same  de- 
gree of  confidence  in  mela-anal\ses. 
What  are  your  comments  about  that 
problem? 


(iuvutt:  1-irsl  ol  all.  what  aie  the 
alternatives'?  We  hap|u-ii  to  pick  the  2 
or  .^  trials  that  we're  particularly  fond 
of.  That's  the  usual  clinical  appioach. 
As  far  as  1  can  see.  the  systematic 
re\  iew  has  to  be  better  than  a  hapha/- 
aril  selection  of  trials  thai  we're  fonil 
of.  So  the  issue  isn't  whether  we  should 
use  systematic  reviews,  but  how  to 
make  them  better.  How  do  we  make 
them  better'.'  Wc  look  hard  for  unpub- 
lished material  and  make  an  effort  to 
get  at  that  unpublished  material  and 
get  around  thai  publication  bias  as  pail 


of  the  optimal  systematic  re\iew.  Sec- 
ond, we  hopefully  will  mo\e  more  and 
more  to  electronic  sources  where  we 
don't  ha\e  the  limitations  of  jour- 
nals— that  they  squeeze  your  article 
and  some  of  the  information  you  are 
interested  in  is  omitted.  And  in  an  elec- 
tronic world  the  author's  e-mail  ad- 
dress should  be  asailable.  If  you  are 
really  interested  enough  to  know  why 
ihev  exclutled  a  certain  trial  or  what 
they  did.  vou  should  be  able  to  go  to 
the  people  who  did  it  and  find  out  the 
inlormation. 
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Summary 


Outcoims  ri'search  stiks  to  undiTstand  tlii'  end  results  ol  particular  lieallli  eare  interventions.  Ijid 
results  include  efTects  that  people  experience  and  care  about,  such  as  chanj-e  in  ahilitx  to  tunction.  Ihe 
modern  outcomes  mo\eiuent  in  the  I  nited  Slates  had  its  bejjinnin^s  in  the  earlv  IWds.  with  an  oniclal 
start  when  Congress  created  the  Afjencv  lor  Health  Care  I'olie\  and  Research  in  IWy.  lodax  known  as 
the  Af-ency  for  Healthcare  Research  and  Quality,  this  aj^ency  supports  outcomes  research  that  is 
desijined  to  answer  4  (piestlons:  (1)  What  works?  (2)  Uhat  doesn't?  (3)  When  in  the  course  of  illness 
does  it  work  or  not?  and  (4)  At  what  cost?  Outcomes  research  provides  the  data  lor  exidence-hased 
medicine.  Both  activities  work  together  in  a  continuous  quality  improvement  cycle  under  the  general 
headiiifj  ol  disease  management.  Outcomes  research  includes  such  things  as  epidemiolofjy  studies,  clin- 
ical trials  (designed  as  efTectiveness  studies),  ({uality  of  life  surveys,  and  cost  analyses.  Outcomes  research 
is  distinguished  from  traditional  clinical  research  more  by  its  focus  than  its  methods.  For  example, 
outcomes  research  is  population-centered  rather  than  disease-centered,  deals  more  with  processes  of 
care  than  drugs  and  dev ices,  and  relies  less  on  the  "hard  sciences"  such  as  physics  and  biochemistry  and 
more  on  the  social  sciences  such  as  economics,  behavioral  sciences,  and  epidemiology.  Appropriate 
outcomes  measures  may  he  classified  as  (A)  clinical,  such  as  physiologic  measures  and  mortality:  (Ml 
economic,  such  as  direct  and  indirect  costs  of  tare;  or  (C)  humanistic,  such  as  quality  of  life  and  patient 
satisfaction  with  care.  Respiratory  therapists  need  to  be  familiar  with  outcomes  research  issues  in  order 
to  be  educated  consumers  of  (and  to  participate  in)  future  studies.  Key  words:  evidence-based  medume, 
ouicuiiies.  re.\pinilon.     [Respir  C;ue  2()()1:46(  1  1  ):1215-12231 


In  atlcmpling  to  arrive  at  the  truth.  I  have  apphed 
everywhere  for  information,  hut  in  scarcely  an  in- 
stance ha\e  1  been  able  to  cihtain  hospital  records  fit 
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for  any  purpose  of  comparison.  If  ihcy  ct)uld  be 
obtained,  they  would  enable  us  to  decide 
many  .  .  .  questions  .  .  .  .They  would  show  subscrib- 
ers how  their  money  was  being  spent,  what  amount 
of  good  was  really  being  done  with  it.  or  whether 
the  money  was  not  doing  mischief  rather  than  good. 

Florence  Nightingale.  A'o/c.s  mi  a  HospUal.  1873 

Introduction 

As  111  other  ureas  of  incdtcme.  outcomes  research  is 
starting  to  make  its  mark  in  defining  optimal  respiratory 
care  practices.'  With  the  need  for  cost  eontaintiienl.  out- 
coiiies  research  becomes  a  doubie-edszed  sw  ord.  used  both 
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1(1  ciil  iioncsscnli;il  iiiacticcs  and  lo  pnuci-l  ilmsc  that  main- 
tain qiialii>  ot  care.  The  profession  of  respiratory  care  has 
a  long  history  of  research  and  a  commitment  to  basing 
practice  on  science.  However,  much  of  the  research  pub- 
hshed  ni  our  field  is  still  focused  on  devices  and  proce- 
dures rather  than  on  the  broader  issues  of  patient  outcomes 
and  eciMiomic  effects.  We  need  lo  evohe  our  paradigm  to 
accommodate  the  larger  \isit)n  of  disease  management, 
which  encompasses  the  arenas  of  outcomes  research  and 
evidence-based  medical  practice. 

lleiem  1  will  give  a  brief  history  of  the  outcomes  re- 
search nunement.  to  provide  some  sense  of  context.  Then 
I  will  tr\  to  demystify  the  language  of  outcomes  research 
and  review  some  of  its  themes  and  methods.  Finally.  I  will 
present  specific  examples  of  outcomes  research  found  in 
the  pages  of  Rrsi'iR.vroKV  Care  Journal.  Hopefully,  these 
examples  will  illu.strate  some  of  the  methods  of  outcomes 
research  and  stimulate  future  studies. 

A  Brief  History 

Florence  Nightengale  may  have  been  the  first  outcomes 
researcher  in  medicine.  She  had  a  flair  for  collecting,  an- 
alyzing, and  presenting  data.  She  even  invented  the  polar- 
area  chart,  w  here  the  statistic  being  represented  is  propor- 
tional to  the  area  of  a  wedge  in  a  circular  diagram.-  Yet.  as 
the  quote  above  indicates,  she  had  as  much  trouble  finding 
appiopriate  data  as  we  do  today.  And.  like  modern  times, 
there  was  much  opposition  to  the  reforms  Nightengale 
proposed.  Nevertheless,  her  most  effective  weapon  was 
the  presentation  of  solid,  relevant  data.  For  example,  she 
showed  ■".  .  .  that  "those  who  fell  before  Sebastopol  by 
disease  were  above  7  times  the  number  who  fell  by  the 
enemy."  The  opposition  could  not  respond  to  her  statistics 
and  publication  of  the  statistics  led  to  public  outcry."- 

The  modern  outcomes  movement  in  the  United  States 
had  its  beginnings  in  the  early  1980s.  The  increasing  focus 
on  cost  containment  led  to  interest  in  identifying  and  elim- 
inating unnecessary  procedures.  Perhaps  more  intriguing 
was  the  recognition  that  there  were  substantial  differences 
in  medical  practice,  apparently  based  on  geography  or 
race.'^  Indeed,  some  researchers  claimed  that  "geography 
was  destiny"  because  medical  practices  as  commonplace 
as  hysterectomy  and  hernia  repair  were  performed  much 
more  frequently  in  some  areas  than  in  others,  with  no 
differences  in  the  underlying  rates  of  disease.'' 

Given  those  differences  in  practice  and  outcomes,  it  is 
logical  to  assume  that  some  practices  produce  better  out- 
comes than  others.  So  the  stage  was  set  to  improve  effi- 
ciency and  quality  if  only  the  right  data  were  available. 
But  where  to  look?  The  Office  of  Technology  Assessment 
estimated  that  only  10-20%  of  interventions  by  physicians 
have  been  clearly  shown  in  randomized  clinical  trials  to  he 
of  value."  This  is  not  surprising,  given  that  clinical  trials 


can  cost  mdlions  of  dollars  and  last  years.  Some  suggested 
that  data  collected  for  administrative  or  billing  purposes 
(eg.  Medicare  and  Medicaid  tapes  collected  by  the  Health 
Care  Financing  Administration)  might  contain  valuable 
outcome  data  such  as  mortality,  length  of  hospital  stay, 
resource  use,  and  costs.  On  the  one  hand,  such  data  can  be 
quickly  analyzed,  without  requiring  patient  consent  or  in- 
terfering with  medical  care.  On  the  other  hand,  critics 
argued  that  this  type  of  research  is  limited  by  the  quality 
and  completeness  of  the  data.* 

It  thus  became  evident  that  new  data  must  be  collected 
in  a  systematic  fashion,  with  a  specific  focus  on  outcomes. 
In  1989  Congress  created  the  Agency  for  Health  Care 
Policy  and  Research  (AHCPRl.  It  consisted  of  11  majt)r 
components,  including  the  Center  for  Outcomes  and  Ef- 
fectiveness Research,  the  Center  for  Cost  and  Financing 
Studies,  and  the  Center  for  Quality  Measurement  and  Im- 
provement. The  initial  focus  of  the  AHCPR  was  to  create 
Patient  Outcomes  Research  Teams  ( PORTs — 5-year  stud- 
ies of  specifically  identified  diseases,  with  highly  focused 
methods),  the  Pharmaceutical  Outcomes  Research  Pro- 
gram, and  the  Minority  Health  Research  Centers.  In  time, 
the  AHCPR  changed  its  name  and  its  focus.  Toda\ .  as  the 
Agency  for  Healthcare  Research  and  Quality,  the  focus  is 
on  "translating  research  into  practice."  creating  Excellence 
Centers  for  Eliminating  Disparities  (based  on  race  and 
ethnicity),  and  supporting  the  Centers  for  Education  and 
Research  on  Therapeutics.  According  to  the  Agency  for 
Healthcare  Research  and  Quality",  the  puipose  of  outcomes 
research  is  to  answer  4  basic  questions: 

•  What  wcirks? 

•  What  doesn't'^ 

•  When  in  the  course  of  an  illness  does  it  work  or  not? 

•  At  what  cost? 

These  questions  suggest  the  scope  and  focus  of  modern 
outcomes  research. 

Understanding  the  .Jargon 

Like  an\  new  discipline,  the  field  of  outcomes  research 
suffers  from  a  lack  of  consistent  definitions  and  unif\  ing 
conceptual  framework.  Many  seemingh  unrelated  terms 
are  encountered  in  the  literature,  such  as  efficacy,  effec- 
tiveness, qualits  of  life,  patient-centered  care,  and  evi- 
dence-based medicine.  All  these  terms  signify  a  paradigm 
shift  in  which  the  emphasis  is  on  populations  rather  than 
individuals,  on  practice  guidelines  rather  than  anecdotal 
justifications  for  treatment,  and  on  capitation  rather  than 
fee-for-service  payments.  I  have  fiuuid  it  helpful  to  view 
this  new  paradigm  in  terms  of  the  general  concept  o(  "dis- 
ease management"''  within  which  the  specific  activities  of 
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Fig.  1.  Continuous  quality  improvement  expressed  In  ttie  tradi- 
tional format  of  a  cycle  of  "plan,  do,  check,  act"  and  an  equivalent 
cycle  showing  the  interaction  of  plans  and  Implementations  through 
goals  and  measured  results.'" 


outcomes  research  and  evidence-based  medicine  inleracl 
in  a  process  of  continuous  quality  impio\  ement. 

Disease  mcincii>ement  (also  called  outcomes  manage- 
ment) can  he  defined  as  the  systematic,  population-based 
approach  to  identit'yini;  patients  at  risk,  intervening  with 
specific  programs,  and  measuring  outcomes.''  The  basic 
premise  of  disease  management  is  that  there  is  an  optimal 
strategy  for  reduced  cost  and  better  outcomes.  Its  emphasis 
is  on  identifying  populations  of  interest,  creating  compre- 
hensi\e  interventions,  explicitly  defining  and  measuring 
outcomes,  and  pi\)\  iding  a  strategy  iov  continuous  quality 
improvement. 

Continuous  c/ualitx  improvement  is  a  cycle  of  activities 
focused  on  identifying  problems  or  opportunities,  creating 
and  implementing  plans,  and  using  outcomes  analysis  to 
redefine  problems  and  opportunities.  Continuous  quality 
improvement  v\as  started  decades  ago  by  pioneers  such  as 
Walter  Shewart.  W  Edwards  Deming.  and  Joseph  Juran. 
and  is  currently  embraced  by  the  Joint  Coinmission  on 
Accreditation  of  Healthcare  Organizations.  The  "Plan.  Do, 
Check.  Act"  cycle  (Fig.  1 )'"  endorsed  by  that  commission 
can  be  \iewed  as  simply  creating  plans  and  implementing 
them.  The  plan  leads  to  implementation  through  the  cre- 
ation of  specific  goals.  Implementation  leads  to  more  plans 
through  the  analysis  of  results. 

Outcomes  research  can  be  defined  as  the  scientific  study 
of  the  results  of  diverse  therapies  used  for  particular  dis- 
eases, conditions,  or  illnesses.  The  specific  goals  of  this 
type  of  research  are  to  create  treatment  guidelines,  docu- 
ment treatment  effectiveness,  and  to  study  the  effect  of 
reimbursement  policies  on  outcomes." 

Evidence-based  medicine  is  an  approach  to  practice  and 
teaching  that  integrates  pathophysiologic  rationale,  care- 
giver experience,  and  patient  preferences  with  \alid  and 
current  clinical  research  e\  idence.  To  implement  e\  idence- 
based  medicine,  the  practitioner  must  be  able  to  define  the 
patient  problem,  search  and  critically  appraise  data  from 
the  literature,  and  then  decide  whether  and  how  to  use  the 
information  in  practice. '- 

If  we  view  disease  management  as  a  universe  of  activ- 
ities, then  outcomes  research  (eg.  epidemiological  studies. 


Fig.  2.  Disease  management  expressed  as  a  continuous  quality 
improvement  cycle  showing  the  interaction  of  plans  (created  by 
research  outcomes  studies)  and  implementations  (evidence-based 
medicine  tools)  through  goals  (desired  outcomes)  and  measured 
results  (actual  outcomes). 


clinical  trials,  quality  of  life  surveys,  efficacy  and  effec- 
tiveness studies,  and  cost  analyses)  and  evidence-based 
medicine  (eg.  creation  and  use  of  practice  guidelines  and  care 
paths)  can  he  seen  as  subset  activities  linked  by  the  general 
stnicture  of  continuous  quality  improvement  (Fig.  2). 

Outcomes  Research:  Focus  and  Methods 

Outcomes  research  can  be  distinguished  from  traditional 
clinical  research  more  by  its  focus  than  by  its  methods. 
This  difference  in  focus  is  highlighted  in  Table  1."  Ap- 


Tahle  I .      Differences  in  Focus  Between  Traditional  Clinical 
Research  and  Outcomes  Research 


Traditional  Clinical  Research 


Outcomes  Research 


Disease-centered 

Drugs  and  devices 
Experimental 

Methods  from  "hard  sciences" 
(phvsics.  biochemistry) 

Efficacv 

Mechanisms  of  disease 

Effects  of  biochemical  and 
physiologic  factors 


Patient  and  community-centered 

Processes  and  deliver)  of  care 

Observational 

Methods  from  "social  sciences" 
(economics,  behavioral 
sciences,  epidemiology) 

Effectiveness 

Consequences  of  disease  on 
patients 

Effects  of  socioeconoinii.  laciors 
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Tabic  2.       Various  Types  ol  Outcome  Measures  LKcd  in  Outcomes 
Research 


Category 

Type 

Example 

Clinical 

Clinical  events 

Myocardial  infarction 

Physiologic 

Pulmonary  function  indices 

measures 

Mortality 

Asthma  deaths 

Economic 

Direct  medical 
costs 

Hospital  and  outpatient  \isits 

Indirect  costs 

Work  loss,  restricted  activity  days 

Huiiianislic 

Svmptoms 

Dyspnea  scores 

Quality  of  life 

Medical  Outconies  Study  Short  lorm 
.■^fi  Questionnaire.  St  George's 
Respiratory  Questionnaire 

Functional 

AcliMties  of  daily  living 

status 

Patient 

Cleveland  Health  Quality  Coalition 

satisfaction 

Table  3.       Methods  Used  in  Outcomes  Research 

Qualitative  methods  (formal  hypothesis  testing  not  necessarily 
letiuiiedl 

Generate  hypotheses 
Describe  complex  phenomena 
Identify  relevance  of  findings  to  specific  patient  groups 

Quantitative  Methods 
Experimental 

Randomized  controlled  trials 
Non-experimental 
Data  synthesis 
Meta-analysis 
Decision  analysis 
Economic  analysis 
Observational  studies 
Cohort 
Case-control 
Sui\ev 


piopnate  outcomes  can  be  grouped  roughly  into  3  catego- 
ries: clinical,  economic,  and  humanistic  (Table  2).'^ 

Outcomes  research  uses  a  variety  of  techniques  (Table 
3).'''  Qiialiiative  research  often  produces  large  amounts  of 
textual  data  in  the  form  of  transcripts  and  observational 
field  notes.  Rather  than  trying  to  identify  a  statistically 
representative  set  of  observations,  qualitative  research  uses 
analytical  categories  to  describe  and  explain  social  phe- 
nomena.'^ Qualitative  research  generates  hypotheses  (al- 
though not  necessarily  hypothesis  tests)  and  attempts  to  iden- 
tify the  relevance  of  findings  to  specific  groups  of  people.'-^ 

Quantitative  research  uses  both  experimental  and  non- 
experimental  designs.  The  classic  experitiiental  design  of 
the  randomized  controlled  trial  can  be  applied  to  outcomes 
research  if  it  is  set  up  to  evaluate  effectiveness  (as  opposed 
to  efficacy,  see  definitions  below).  Nonexperimental  de- 
signs can  focus  either  on  data  synthesis  ox  observational 
study  designs. 

in  keeping  with  the  population-based  theme  of  t)utcomes 
research,  methods  are  needed  to  synthesize  data  trotn  many 
studies,  as  opposed  to  interpreting  the  results  of  a  single 
study.  One  such  method  is  called  meta-analysis.^^ 
The  National  Library  of  Medicine  defines  meta-analysis  as 
follows: 

A  quantitative  inethod  of  combining  the  results  of 
independent  studies  (usually  drawn  from  the  pub- 
lished literature)  and  synthesizing  summaries  and 
conclusions  that  tnay  be  used  to  evaluate  therapeu- 
tic effectiveness,  plan  new  studies,  etc.  with  appli- 
cation chiefly  in  the  areas  of  research  and  medicine. 
The  method  consists  of  4  steps:  ( I )  a  thorough  lit- 
erature review.  (2)  calculation  of  an  effect  size  for 
each  study.  (3)  determination  of  a  composite  effect 
size  from  the  weighted  combination  of  individual 


effect  sizes.  (4)  calculation  of  a  fail-safe  number 
(number  of  unpublished  results)  to  assess  the  cer- 
tainty of  the  composite  size."" 

For  an  exccUctit  introduction  to  meta-analysis  (com- 
plete with  an  annotated  bibliography),  see  the  article  b\ 
Arthur  Jones  that  appeared  in  this  journal.'" 

Decision  analysis  is  used  to  determine  optimal  strate- 
gies when  there  are  several  alternative  actions  and  an  un- 
certain or  risk-filled  pattern  of  futuie  events."^ '"  This  tech- 
nique is  a  derivative  of  operations  research  and  game  theory. 
It  involves  identifying  all  available  choices  and  the  poten- 
tial outcomes  of  each.  Usually  a  model  is  created  in  the 
form  of  a  decision  tree.  The  tree  is  used  to  represent  the 
strategies  available  to  the  clinician  and  the  likelihood  that 
each  outcotne  will  occur  if  a  partictilar  strategv  is  chosen. 
The  relative  value  of  each  outcome  can  also  be  de- 
scribed.-"-' 

There  are  several  basic  types  of  economic  evaluation 
that  are  applied  to  health  issues.-"--  Cost  identification  is 
sitnply  the  description  of  the  costs  of  providing  the  inter- 
vention. It  is  the  first  step  in  all  the  other  types  of  analysis, 
but  is  often  the  only  one  reported  in  a  study.  Cost  of  illness 
analysis  estimates  the  total  cost  of  a  disease  or  disability  to 
society  (eg.  heart  disease  costs  the  United  States  SI 28 
billion  per  year).  Cost  minimization  is  applied  when  2  or 
more  interventions  are  being  compared  on  the  same  out- 
comes and  the  outciimes  seem  to  yield  sitnilar  ettective- 
ness.  Then  the  question  is  simply  which  is  least  expensive. 
An  example  would  be  the  question  of  whether  to  repair  or 
replace  a  mechanical  ventilator.  \\  hen  the  same  outcomes 
are  measured  but  the  effectiveness  differs,  then  they  are 
compared  on  the  basis  of  cost  per  outcome  (eg.  dollars  per 
life  saved  or  dollars  per  additional  yciu-  of  life)  using  cost 
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effectiveness  analysis.  It  hoih  (uiicomcs  and  effccliveness 
diltci.  tliL-n  a  cost-benefit  analysis  first  altenipis  in  express 
hotli  (Hilcomcs  and  bLMiefils  in  terms  of  dollars.  Then  the 
intor\L'niii)ns  arc  evaluated  in  terms  of  the  overall  eco- 
nomie  tradeoffs  among  them  In  that  ua\  the  cost  ot'.  say, 
a  smokinL'  prevention  proi;ram  can  he  compared  to  that  of 
km^  reduction  snryerv  anil  both  can  be  compared  to  other 
programs,  such  as  hi5:h\\a\  development  or  job  training. 
Cost  uriliiy  analvsis  is  similar  to  cost  etiectiveness  except 
that  the  el'lectiveness  is  expressed  as  a  "utility."  which  is 
the  product  of  a  clinical  outcome  (such  as  years  of  life 
saved),  ami  a  subjective  weighing  of  the  qualitv  of  life  to 
be  had  during  those  years.  Utility  is  often  expressed  as 
quality-adjusted  life  years  (QALYs).  For  example,  quality 
of  life  is  often  measured  on  a  linear  scale  where  0  indicates 
death  (or  indifference  to  death)  and  1.0  represents  perfect 
health.  Suppose  a  patient  is  discharged  to  a  long-term 
ventilator  weaning  facility  for  6  months  and  dies  on  the 
ve)it)lator.  If  the  patient  rates  the  utility  of  life  on  the 
ventilator  as  0.2.  the  patient  has  experienced  0.5  X  0.2  = 
0.1  Q.ALYs.  If  the  assujiiptions  are  coiTcct.  this  means  that 
6  months  on  a  ventilator  i]i  a  weaning  facility  is  approx- 
imately equal  in  value  to  the  patient  as  about  .^  weeks  (0.1 
year)  in  perfect  health.  Economic  analyses  can  seem  ov  erly 
complicated.  For  a  very  readable  intioduction  written  in 
the  style  of  a  conversation  between  2  doctors,  sec  the 
article  by  Edtlv.-'' 

Qualitv  of  life  (QOL)  measu)cs  have  been  i)iipoita)it  in 
research  since  the  m70s.  Uses  of  QOL  data  include  dis- 
tinguishing patients  or  groups,  evaluating  therapeutic  in- 
terventions, and  piedicting  patient  outcomes.  However, 
there  are  many  QOL  instruments  and  )iiuch  theorv  but  no 
unified  measui'ement  approach.  And  theie  is  little  agree- 
ment on  definitions  and  interpretations.  Gill  and  Feinstein 
provide  an  excellent  leview  of  the  issues,  with  recommen- 
dations based  on  a  survev  of  published  QOL  data.--"  They 
argue  that  because  QOL  is  a  uniquely  personal  perspec- 
tive, patient-specific  measures  should  be  used. 

Another  issue  that  seems  contusing  is  the  difference 
between  efficacy  studies  and  effectiveness  studies.  .An  ef- 
ficacy study  attempts  to  answer  the  question.  "Does  the 
intervention  work  in  a  tertiary  care  setting  with  carefullv 
selected  patients  under  tightly  contiolled  conditions'.'"  This 
type  of  study  generally  requires  a  priori  hypotheses,  ran- 
domization of  subjects  to  predefined  ti"catments.  homoge- 
neous patient  populations  at  high  risk  for  the  outcome. 
experienced  investigators  following  a  specific  protocol,  a 
ct)mparative  intervention  (eg.  a  placebo),  and  intensive 
Ibllow-up.'  Conclusions  t'rom  this  type  of  study  prompt 
relatively  high  levels  of  confidence.  However,  because  the 
design  is  so  restrictive,  the  results  may  not  be  generali/- 
able  to  a  broad  range  of  patients  in  usual  practice  settings. 
Thus,  efficacy  studies  may  not  be  appropriate  for  cost- 
effectiveness  analvses. 


In  contrast,  effectiveness  studies  are  designed  to  answer 
the  question,  "Does  the  intervention  work  in  clinical  prac- 
tice settings  with  unselected  patients,  ivpical  care  provid- 
ers, and  usual  procedures?"  Many  etiectiveness  studies 
have  been  conducted  as  observational  (often  retrospective) 
stuilies  in  which  observeil  groups  were  not  randomly  as- 
signeil  aiul  neither  patients  nor  providers  knew  they  were 
being  studied.  The  weakness  of  this  study  design  is  that 
selection  bias  may  be  a  problem  (ie.  the  groups  may  not 
have  the  same  prevalence  of  confounding  variables),  so 
adjustment  for  factors  such  as  severity  of  illness  and  case 
mix  becomes  important.  Prospective  effectiveness  trials 
have  been  reported.-^  -''  They  differ  from  typical  clinical 
trials  in  that  they  enroll  heterogeneous  participants,  im- 
pose tew  protocol-driven  interventions,  and  report  out- 
come measures  relevant  lo  the  delivery  system.'' 

The  Outcome  of  Outcomes  Research 

The  Lewin  Group  has  created  a  report  of  outcomes  and 
effectiveness  research  at  the  AHCPR  that  describes  the 
accomplishments  and  lessons  of  the  past  decade.-^  The 
report  describes  a  conceptual  framework  for  understand- 
ing and  conmiunicating  the  impact  of  outcomes  and  effec- 
tiveness research  on  health  care  practice.  Four  levels  of 
impact  are  defined: 

1 .  Findings  that  contribute  to  but  do  not  alone  reflect  a 
direct  change  in  policy  or  practice,  such  as  new  analytic 
methods  or  outcome  instruments 

2.  Research  that  prompts  the  creation  of  a  new  policy  or 
program,  such  as  an  American  Association  for  Respiratory 
Care  Clinical  Practice  Guidelines 

}.  A  change  in  what  clinicians  or  patients  do.  and 

4.  Actual  changes  in  health  outcomes 

A  survey  was  mailed  to  all  principal  investigators 
funded  by  AHCPR "s  Center  tor  Outcomes  and  Effec- 
tiveness Research  between  l')S9  and  1447.  The  results 
suggest  that  principal  investigators  have  been  most  suc- 
cessful in  (A)  providing  detailed  descriptions  of  what 
actuallv  occurs  in  health  eaie.  (B)  developing  tools  for 
measuring  costs  of  care  and  patient-reported  outcomes, 
and  (C)  identifying  topics  for  future  research.  Few  prin- 
cipal investigators  reported  findings  that  prov  ide  defin- 
itive information  about  the  relative  superioritv  of  one 
treatment  strategy  ov er  another,  f-'urthermore.  there  were 
few  examples  of  findings  that  have  been  incorporated 
into  policy  (level  2  impacts)  or  clinical  decisions  (level 
?i).  or  into  interventions  that  have  measurably  improved 
qualitv  or  decreased  costs  of  care  (level  4).  The  sum- 
mary of  the  report  concludes  that  "One  of  the  main 
dial  ten  fies  for  the  next  generation  of  outcomes  studies 
is  t<>  move  from  description  and  methods  development  to 
problem  solvim;  (oid  cpiality  improvement." 
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Not  c\cr\oin.'  hclK-\cs  llial  luilcoiiK-s  iVNcarLh  is  a  gotul 
thing.  Sandra  Tancnbaum  voices  both  practical  and  phil- 
osophical argiinicnts  against  the  outcomes  movement.-'^ 
She  claims  the  outcomes  mo\emenl  exaggerates  its  iise- 
tiilness  In  understating  several  dilTiciillies.  I'or  example, 
how  much  time  and  money  will  he  required  to  determine 
the  elTeeti\eness  of  many  commonly  used  (and  continu- 
ously evolving)  medical  procedures'  How  will  phy.sicians 
use  outcomes  data  w  hen  making  multiple  consecutive  de- 
eisitins  in  the  rush  of  dail>  patient  care'.'  And  how  will 
compliance  with  practice  guidelines  be  enforced?  Greco 
and  Eisenberg  cite  references  suggesting  thai  clinical  prac- 
tice guidelines  have  been  remarkably  unsuccessful  in  in- 
fluencing physician  behavior.-"  Reasons  they  describe  for 
this  include  the  fact  that  some  guidelines  are  not  written 
for  practicing  physicians,  the  issue  of  physician  disagree- 
ment with  or  distrust  of  guidelines  written  by  so-called 
national  experts,  and  physicians  choosing  to  ignore  guide- 
lines because  of  nimclinical  factors  such  as  financial  in- 
centives or  fear  of  malpractice  litigation.  Woolf  et  aP" 
believe  that  the  most  important  limitation  of  guidelines  is 
that  the  recommendations  may  be  wrong.  These  authors 
cite  3  reasons: 

1 .  Scientific  evidence  about  w  hat  to  recommend  is  often 
lacking,  misleading,  or  misinterpreted. 

2.  Recommendations  are  influenced  by  the  opinions  of 
the  guideline  development  group,  hut  the  value  judgment 
of  the  group  may  be  the  wrong  choice  for  individual  pa- 
tients. 

3.  Practices  that  are  suboptimal  from  the  patient's  per- 
spective may  be  recommended  to  help  control  costs,  serve 
societal  needs,  or  protect  special  interest  groups. 

Furthermore,  the  promotion  of  flawed  guidelines  can 
encourage  if  not  institutionalize  the  delivery  of  ineffective, 
harmful,  or  wasteful  care.' 

Hayco.x  et  al  contend.  "Guidelines  generate  systematic 
and  paternalistic  pressure  for  the  many  to  conform  to  the 
views  of  the  few.""  These  authors  point  out  that  the  uni- 
versal aim  of  clinical  guidelines  (ie,  to  promote  "best  prac- 
tices" that  improve  the  outcomes  of  treatment)  rests  on  2 
assumptions.  The  first  is  that  outcomes  identified  in  clin- 
ical trials  are  reproducible  in  normal  practice.  The  second 
is  that  rapid  and  universal  adoption  of  an  effective  treat- 
ment leads  to  optimal  treatment  for  the  whole  population. 
Unfortunately,  in  real  life  clinical  practice,  resources  are 
restricted  and  patient  compliance  is  less  reliable,  so  the 
anticipated  benefits  are  rarely  fully  realized.-  An  excellent 
review  of  practice  guidelines,  with  references  to  studies  of 
their  efficacy,  can  be  found  at  the  Wi)rld  Wide  Web  site  of 
the  Agency  for  Healthcare  Research  and  Quality. '- 

I  have  noticed  something  in  reading  the  arguments  for 
and  against  outcomes  research,  practice  guidelines,  and 
evidence-based  medicine  in  general:  though  all  of  the  ar- 
guments seem  to  have  elements  of  truth,  the  arguments 


ai;aiii\i  are  less  organized,  appear  io  be  reactionary,  and 
overlook  the  fact  that  the  very  same  weaknesses  apply  to 
decisions  by  individuals  (ie.  clinicians  customizing  treat- 
ment for  specific  patients)  as  to  those  generated  by  a  group 
(ie,  treatment  using  pracfice  guidelines).  The  arguments 
for  evidence-based  medicine,  on  the  other  hand,  are  ele- 
gantly worked  out  in  great  detail,  using  every  helpful  tool 
from  common  sense  to  formal  decision  theory.  One  out- 
standing example  is  the  recent  textbook  edited  by  Guyatt 
and  Rennie."  One  need  only  flip  through  the  706  pages  of 
that  seminal  work  to  be  convinced  of  the  solid  theoretical 
framework  advocated  by  those  in  favor  of  evidence-based 
medicine.  You  won't  find  a  comparable  book  arguing  for 
the  status  ciuo. 


Examples  from  Rpspiratorv  Care 

Kollef '  has  suggested  that  outcomes  research,  along  with 
its  methodologies  and  core  curriculum.'-'  be  viewed  as  an 
important  discipline  for  the  field  of  respiratory  care.  Spe- 
cific areas  in  which  outcomes  research  techniques  could 
be  employed  include:''^ 

1.  Determining  the  effectiveness  of  continuous  quality 
improvement  initiatives 

2.  Comparing  differences  in  respiratory  care  practice  in 
order  to  identify  optimum  strategies 

3.  Developing  and  assessing  innovations,  and 

4.  Evaluating  resource  utilization  in  areas  employing 
respiratory  therapists,  compared  to  similar  settings  w  ithout 
them 

Indeed,  this  journal,  has  published  a  good  deal  of  out- 
comes research  in  the  last  few  years.  A  quick  survey  of 
articles  in  the  Original  Contributions  categorv  from  1997 
through  2000  showed  that  about  28'7f  of  articles  could  be 
classified  as  outcomes  research  (Table  4).  Though  the  ma- 
jority of  articles  are  still  focused  on  devices  and  proce- 
dures, a  number  of  those  that  focused  on  problem  solving 
and  quality  improvement  ser\e  as  examples.  What  follows 
is  a  brief  description  of  the  methodology  used  in  a  few  of 
those  studies. 


Table  4.      Percent  of  Original  Contributions  Published  in 

Respiratory  Care  Journal  Thai  Qualify  as  Outcomes 
Research* 


Year 


% 


1997 
1998 
1999 
2000 


4 
53 
41 
13 


-The  overall  average  w«s  28%. 
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1.  Siollci  JK.  Orcns  D.  AhiiiaJ  M  (hanging  patterns  of 
respiratory  care  service  use  in  the  era  of  respiratory  care 
protocols:  an  observational  study."' 

This  was  an  observational  study  that  qualities  as  outcomes 
rese;irch  K'cause  it  was  an  evaluation  of  clinical  outconies  in 
a  "real  world"  settini;  during  variations  in  respiratory  therapy 
practices.  The  authors  h\pothesi/ed  that  the  use  of  a  respi- 
ratory therapy  consult  senice  would  decrease  over-ordering 
of  respiratory  care  services  and  decrease  the  \olunie  of  re- 
spirator, care  services  delivered.  Data  were  obtained  from 
the  departmental  management  information  system  (Clinivi- 
sion,  Puritan- Bennett)  and  from  the  hospital's  cost  manage- 
ment softvv;ire  (Transitions  Systems).  They  compared  ba.se- 
line  data  from  1991  (prior  to  establishment  of  a  respiratory 
therapy  consult  sen  ice  in  1992)  to  clinical  data  from  1996. 
Results  were  reported  using  descriptive  statistics  (averages, 
percentages,  and  trend  graphs)  of  numbers  of  therapies,  num- 
bers of  patients  treated,  and  costs  of  therapies. 

2.  Adams  AB.  Shapiro  R.  Marini  JJ.  Changing  preva- 
lence of  chronicallv  ventilator-assisted  individuals  in  Min- 
nesota: increases,  characteristics,  and  the  use  of  noninva- 
sive ventilation." 

This  was  an  epidemiological  study.  Such  studies  de- 
scribe the  distribution  and  size  (prevalence  and  incidence) 
of  disease  problems  in  human  populations.  The  authors 
developed  a  study  question:  Did  cost  constraints  and 
changes  in  care  settings  and  techniques  affect  the  number 
of  ventilator-assisted  individuals,  their  sites  of  care,  or 
methods  used  for  ventilatory  assistance?  They  defined  ven- 
tilator-assisted individuals  and  specified  inclusion/exclu- 
sion criteria.  Data  were  generated  from  surveys  sent  to  all 
sites  providing  care  for  ventilator-assisted  individuals.  Re- 
sults were  reported  using  descriptive  statistics  (averages, 
medians,  percentages,  and  bar  graphs)  numbers  of  patients 
treated  and  diagnostic  categories. 

3.  Myers  TR.  Chatburn  RL.  Kercsmar  CM.  A  pediatric 
asthma  unit  staffed  by  respiratory  therapists  demonstrate 
positive  clinical  and  financial  outcomes."* 

This  was  a  controlled  clinical  trial  designed  as  an  ef- 
fectiveness study  (ie.  a  heterogenous  patient  population 
treated  by  usual  caregivers  in  a  standard  acute  care  envi- 
ronment). The  authors  tested  the  hypothesis  that  using 
respiratory  therapists  in  a  disease  management  model  us- 
ing a  dedicated  asthma  unit  and  a  standardized  treatment 
protocol  would  improve  eftlciency  of  care,  compared  to 
the  historical  method  of  random  placement  of  patients  with 
care  dictated  by  individual  physician  preference.  An  algo- 
rithmic treatment  protocol  was  detlned.  Patients  treated  by 
protocol  were  compared  to  historical  controls.  Data  were 
obtained  from  patient  charts  and  the  hospital  information 
system.  Outcomes  were  stratified  by  an  asthma  severity 
index.  Results  were  reported  using  inferential  statistics  to 
compare  hospital  length  of  stay,  cost/case,  and  care  path 
differences.  Nonparametric  tests  were  used  to  assure  the 
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Fig.  3.  A  portion  of  the  decision  tree  used  in  a  cost-utility  study  by 
Smith  and  Pesce.^^  The  model  includes  baseline  values  for  prob- 
abilities, costs,  and  quality-ad)usted  life  years  (QALY).  Probabili- 
ties are  expressed  as  decimal  numbers  below  the  tree  branch 
labels.  The  square  node  represents  the  decision  wtiether  to  per- 
form pulmonary  artery  catheterization  (PA  Cath)  or  not  (no  Cath). 
The  circular  nodes  denote  the  possible  outcomes  from  that  deci- 
sion (only  some  are  shown).  QALY  is  calculated  for  patients  who 
survive  hospitalization  by  multiplying  the  life  expectancy  of  those 
patients  (1.74  years)  by  their  quality-of-life  utility  value  (0.4,  taken 
from  the  literature).  Compl.  =  complications. 


comparability  of  the  2  treatment  groups  on  confounding 
factors  such  as  age.  race,  and  distribution  of  disease  se- 
verity. 

4.  Parker  L.  Walker  W.  Effects  of  a  pulmonarv  rehabil- 
itatii)n  program  on  physiologic  measures,  quality  of  life, 
and  resource  utilization  in  a  health  maintenance  organiza- 
tion setting."' 

This  study  provides  a  good  example  of  how  to  assess 
QOL  issues.  The  researchers  created  a  priori  hypotheses 
and  described  the  study  population  based  on  diagnosis  and 
physiologic  measures.  They  defined  the  intervention  as 
rehabilitation  classes  at  a  specific  frequency  and  duration 
along  with  an  exercise  program.  Their  QOL  survey  was 
abstracted  from  other  published,  validated  QOL  instru- 
ments. They  used  inferential  statistics  to  compare  charges 
and  QOL  scores.  Results  were  reported  using  graphs  and 
mean  values. 

5.  Smith  KJ.  Pesce  RR.  Pulmonary  arterv  catheteriza- 
tion in  exacerbations  of  chronic  obstructive  pulmonary 
disease  requiring  mechanical  ventilation:  a  cost-effective- 
ness analysis.-"' 

Despite  its  title,  this  study  is  an  example  of  cost-utility 
analysis,  as  I  have  defined  it  above,  because  the  results  are 
expressed  in  terms  of  patient  utility  (using  a  QOL  score  on 
a  scale  of  0  =  death  to  1.0  =  perfect  health)  and  QAL^'s. 
This  article  provides  an  excellent  description  of  a  complex 
topic,  showing  how  a  decision  tree  model  is  constructed 
(Fig.  3),  how  probabilities  of  different  outcomes  are  esti- 
mated, how  costs  are  attributed,  anil  how  utilitv  is  calcu- 
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lalcd.  In  aildiimn.  il  puniilos  an  L'\ani|ilc  nl  liow  sensili\- 
ii\anal\  sis  is  used  to  cxakiatc  the  effects  of  various  baseline 
values  (ie.  assumptions)  wiihin  the  model. 

Siiiiimary 

Outcomes  research  seeks  to  understand  liie  end  results  ol 
pailicular  health  care  interventiims.  End  results  include  ef- 
fects that  people  experience  and  care  about,  such  as  change  in 
ability  to  function.  In  particular,  for  individuals  with  chronic 
conditions  in  which  cure  is  not  alv\ays  possible,  end  results 
include  quality  of  life  as  well  as  moilality.  By  linknig  the  care 
people  get  to  the  outcomes  they  experience,  outcomes  re- 
search has  become  the  kes  to  de\eloping  better  ways  to  mon- 
itor and  improve  the  quality  of  care.'' 

The  methods  of  outcomes  research  differ  substantially 
from  those  of  traditional  clinical  research.  Respiratory  ther- 
apists need  to  be  familiar  with  these  methods  to  be  edu- 
cated consumers  of  (and  to  participate  in)  future  studies. 
Readers  interested  in  learning  more  about  outcomes  re- 
search are  encouraged  to  read  the  annotated  bibliography 
of  key  articles  by  Piccirillo  et  al." 
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I)iscus.sion 

Kuhunfeld:  Ciuiki  yoii  >^o  hack  to 
the  slitle  that  shmscd  a  conceptual 
model  of  e\  idence-based  medicine  and 
outcomes  teseaivh.  I  agree  these  terms 
are  problematic.  They  certainly  con- 
fuse me.  It  seems  we  ought  to  make 
sure  we  all  are  on  the  same  page. 

C'hatbiirn:      Do  you  hu\  thai  or  not'.' 

Kubenfeld:  I  don't  know.  I  lia\e 
some  problem  \\  ilh  ha\  ing  a  little  bo.\ 
underneath  evidence-based  medicine 
that  says  "practice  guidelines  and  care 
paths."  I  actually  think  that's  one  of 
the  tar  babies  that  e\  idence-based 
medicine  has  gotten  stuck  \s  iili.  I  won- 
der if  that's  correct,  that  that  bo.\  be- 
longs next  to  evidence-based  medi- 
cine? 

Chatbuni:  1  meant  this  slide  to  ex- 
press that,  if  you're  going  to  think  of 
outcomes  research  as  a  way  of  iden- 
tifying problems  and  opportunities, 
then  evidence-based  medicine  is  asso- 
ciated with  the  creation  and  implemen- 
tation of  plans  for  imprt)\ement.  Il 
wasn't  meant  to  suggest  that  that's  all 
evidence-based  medicine  is. 

Rubenlt'ld:  1  don'i  know.  1  wonder 
whether  other  people  here  think  it  even 
belongs,  whether  practice  guidelines 
and  care  paths  should  be  in  a  box  off 
to  the  side  that  talks  about  how  to  get 
it  into  practice  once  you  have  the  ev- 
idence-based medicine  recommenda- 
tions. 

Hess:  Are  not  practice  guidelines  a 
way    (if  opcraiioiKili/ing  evidence- 


based  medicine?  Is  that  a  correct  or 
incorrect  way? 

Guyatt:  Practice  guidelines  can  be 
a  way  of  t)perationali/ing  evidence- 
based  medicine  or  a  way  of  operation- 
ali/ing  non-evidence-based  medicine. 
In  other  words,  part  of  our  Users' 
Guides'  are  guidelines  for  looking  at 
practice  guidelines.  Most  practice 
guidelines  de\  eloped  now  are  still  very 
deficient,  and  almosi  all  of  ihciii  arc 
totally  deficient  in  terms  of  the  prin- 
ciple of  e\  idence-based  practice  that 
evidence  never  tells  you  what  to  do. 
It's  evidence  and  values,  and  values 
should  be  made  explicit.  Very  very 
seldom  do  guidelines  make  their  val- 
ues explicit. 
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Rubenfeld:  So  you  may  have  some 
issues  with  this  at  least  geographic 
linkage  of  these  concepts' 

CJuyatt:  Yes.  The  practice  guide- 
lines and  care  paths  are  one  way  of 
implementing  evidence-based  prac- 
tice. They  can  be  well  done  or  badly 
done,  and,  up  to  now.  very  few  have 
met  rigorous  standards. 

Ellrodt:  I've  struggled  with  this  for 
a  long  time.  What  you  haven'l  throw  n 
in  here — just  to  totally  muddy  the  wa- 
ters— are  health  scr\  ices  research  and 
applied  health  services  research,  which 
really  messes  it  up.  I'm  kind  t)f  look- 
ing at  all  these  terms  like  beauty  in  the 
eyes  of  the  beholder.  Everybody  you 


talk  to  has  a  different  detlnition.  de- 
pending on  what  they  do.  I'm  not  sure 
how  to  operationali/e  this.  When  I'm 
totally  confused,  I  either  form  a  task 
force  or  draw  a  bad  diagram.  I've  tried 
to  vend  this  one  out.  and  that  doesn't 
work  very  well.  I'm  not  sure  what  it 
is.  and.  you  know,  we  could  probably 
spend  the  next  2  days  discussing  what 
we  think  outcomes  research  is.  hut  I 
don't  think  that'll  get  us  there. 

This  is  probably  as  useful  as  any 
construct.  I  think  the  key  is  to  have  a 
construct  in  some  way  that  allow s  you 
to  figure  out  where  things  fall  and  then 
allows  you  to  develop  priorities  from 
the  construct.  I  would  argue  that  this 
then  allows  you  to  act  on  those.  What 
you  heard  frotii  the  Agency  for  Health- 
care Research  and  Quality  was  that 
it's  time  to  take  some  of  these  issues 
and  expressions  of  evidence  and  act 
on  them:  I  think  that  is  the  big  missing 
piece. 

Gordon  |Ciu\att]  very  nicely  got  to 
that  issue  about  integrating  with  pa- 
tient values.  We  tend,  unfortunately, 
to  think  of  evidence-based  medicine 
as  merely  the  elucidation  of  the  power 
of  the  evidence  or  the  strength  of  the 
evidence.  We  don't  think  of  it  more 
broadly,  as  Gordon  has  tried  to  re- 
mind us.  as  really  the  practice — inte- 
grating that  information  into  patient 
values,  acting  on  it.  and  seeing  if  it 
actually  worked.  There's  another  loop 
to  the  whole  thing.  I  think  that  at  some 
point  whatever  your  construct  is.  as 
long  as  there's  some  way  to  get  out  of 
the  circle  and  into  action,  I  think  it 
will  probably  work  just  line. 

Guyatt:  Just  to  clarify.  \i)U  made 
the  contrast  beiween  landomized  trials 
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tiiciisiii!:  oil  dllcacN  and  ohsci\alion- 
al  studios  fiKusing  on  elTectivencss 
or  manaiicnient,  and  Ihen  in  what  I 
wiHild  say  is  a  more  enlightened  way. 
sou  ideniilied  randomized  trials  that 
can  focus  on  elt'ectiveness  or  manasze- 
menl.  Rather  than  make  the  dichotomy 
of  explanatory  randomi/eil  trials  and  et- 
t'eeti\eness  or  managcment/obser\a- 
lional  studies.  I  would  sas  we  need  to 
nunc  toward  management  studies,  but 
w  ith  randomized  trials  that  address  man- 
agement issues  as  well  as  obser\  ational 
studies,  and  we  will  end  up  with  much 
stronger  inferences. 

The  other  controversy  I  would  like 
to  label  is  as  follows.  Gray  [Ellrodt] 
just  said  that  we  do  our  randomized 
trials  but  must  find  out  if  the  interven- 
tions work  in  practice.  Some  of  us. 
antl  1  would  ceitainly  be  in  this  camp, 
would  sa\  that  if  the  apparent  effec- 
tixeness  is  dilferent  in  clinical  prac- 
tice than  it  was  in  rantlomi/ed  trials. 
you  never  know  whether  that's  due  to 
different  populations  at  the  start  or 
w  hether  the  treatment  really  works  dif- 
ferently. That  realization  leads  to  a  dif- 
ferent approach  to  optimizing  practice, 
in  which  we  get  our  information  on 
what  works  and  how  it  works  from 
management  randomized  trials,  and 
from  there  rely  on  quality  assurance — 
making  sure  that  people  apply  the  in- 
terventions we  know  work  in  clinical 
practice. 

In  other  words,  the  evaluation 
should  be  more  process-oriented.  So 
that  is  an  alternative  strategy,  and  one 
could  argue  about  where  the  balance 
should  be.  but  our  argument  would  be 
that  the  assessment  of  outcome  should 
come  from  randomized  trials,  and  one 
then  focuses  on  ensuring  that  the  pro- 
cess suggested  by  those  randomized 
trials  is  followed  in  practice. 

Chatburn:  Exactly.  In  my  experi- 
ence. It's  one  thing  to  know  the  right 
thing  to  do  and  another  thing  entirely 
to  do  it  and  to  objectively  measure 
that  you  are  doing  it. 


Mishoe:  I  agiee  with  (ira\  llUlrodl] 
that  conccpluali/alion  in  terminology 
really  complicates  all  of  our  topics  and 
issues  today,  and  we  couki  be  here 
fora  couple  more  days,  but  I  would 
like  to  go  back  to  Gordon  Ruhenfeld's 
point  that,  lor  puiposes  of  this  .lournal 
conlercnce.  1  would  hope  to  clarif\ 
some  of  these  topics  for  the  average 
practitioner.  I  work  with  a  lot  of  med- 
ical students  and  respiratory  care  stu- 
dents, and  I  think  we  do  them  a  dis- 
service when  we  lump  together 
practice  guidelines  with  evidence- 
based  medicine,  because  the  novice 
believes  that  is  evidence,  when  they 
have  a  practice  guideline.  For  the  pur- 
pose of  this  conference,  if  we  could 
agree  to  not  doing  that.  I  think  it  would 
be  helpful  to  the  published  papers. 

Picrson:*  Rob  IChatburnl's  discus- 
sion about  what  are  the  appropriate 
outcomes  for  respiratory  care  research 
prompts  me  to  come  back  to  Dr 
Gu\att"s  hierarchy  of  evidence,  spe- 
cifically the  n  of  1  trial,  which  trou- 
bles me  a  bit.  and  I  guess  it's  because 
sometimes  there's  a  temptation  to  use 
that  as  a  kind  of  a  loophole  around 
evidence-based  medicine. 

Say  I  have  a  patient  with  acute  re- 
spiratory distress  syndrome  and  when 
I  turn  the  patient  prone  his  partial  pres- 
sure of  oxygen  goes  up.  when  I  turn 
the  patient  back  it  goes  back  down, 
and  w  hen  1  turn  the  patient  pione  again 
it  goes  back  up  again.  Ha\en't  I  just 
done  an  n  of  I  study'.'  And  therefore 
am  I  not  justified  in  using  that  ther- 
apy? To  heck  with  your  randomized 
controlled  trials  and  your  meta-analy- 
ses. 

This  is  deliberately  a  perversion  of 
it.  but  I'm  worried  a  little  bit  about  Dr 
Guyatt's  statement  that  you  can  move 
an  ;/  of  1  trial  up  to  the  head  of  the  list 
and  even  put  it  ahead  of  those  more 
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elegant  and  formalized  things  if  you're 
dealing  with  an  iiuli\  idiial  patient  and 
vou  ha\e  something  that  wt)rks  in  that 
palienl. 

(•uvatt:  First.  Id  like  to  say  thanks 
\er\  much.  That's  an  excellent  obser- 
\ation.  What  vse  need  to  do  is  sepa- 
rate our  study  design  from  the  out- 
coines  being  measured.  The  /;  of  1 
trial  is  at  the  top  of  the  hierarchy  when 
it  measures  what  1  would  call  a  "pa- 
tient-important outcome."  that  is.  the 
outcome  of  this  /;  of  I  trial.  So  if  at 
the  end  of  an  /;  of  1  trial  w  ith  a  patient 
with  chronic  obstructive  pulmonary 
disease  \iHi  find  out  that  giving  beta 
agonists  or  theoph)lline  or  whatever 
makes  the  patient  feel  better,  you  have 
a  definitive  ii  of  1  trial.  If  you  substi- 
tute a  physiologic  end  point  such  as 
oxygenation,  then  in  \(Hir  ii  of  I  trial 
you've  show  n  that  for  that  patient,  his 
oxygenation  might  improve.  But  if  you 
ask  the  patient  "Would  you  like  your 
oxvgenation  improved'.*  You  won't 
live  any  longer  and  you  won't  feel 
an\  better,  but  your  oxygenation  w  ill 
be  improved."  most  people  would  de- 
cline that  therapy. 

So  we  must  distinguish  between  the 
study  design  and  the  outcome  being 
measured.  .-Xnd  I  could  not  agree  more 
that  if  in  making  an  ii  of  1  trial  we 
equate  that  with  a  substitution  of  phys- 
iologic end  points  versus  randomized 
trial  of  patient-important  outcomes, 
we'd  be  making  a  big  mistake.  1  think 
that's  an  excellent  point. 

Chatburn:  Your  key  phrase  was 
"for  that  patient."  Do  vou  find  people 
trying  to  generalize  to  other  patients 
when,  indeed  it  should  onlv  be  ap- 
plied to  that  patient  at  that  time? 

Guvatt:  '^'ou  mean  from  an  n  of  1 
trial? 

Chatburn:     Yes. 

Guyatt:  Well.  sure.  In  a  sense,  clin- 
ical experience  is  weak  n  of  1  trials. 
So  you  can  hav  e  n  of  1  trials  that  are 
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ucak  and  /;  ol  I  liiaU  lluit  aiL'  slroiii;. 
People  are  tryint;  in  gcnerali/c  tntm 
inadequate  samples  all  ihe  lime. 

Tonclli:  1  like  the  faet  that  >ou  put 
n  of  1  trials  at  the  head  of  the  hierar- 
ehy.  beeause  they  gel  pasi  ihe  prob- 
lem of  trying  to  generalize  trom  raii- 
domi/ed  eontrolled  trials  lo  a 
particular  indi\  idual.  What  /;  ol  I  tri- 
als do  very  well  is  address  the  ques- 
tion, "What  is  best  for  this  particular 
individual?"  What  they  don't  do  (and 
what  1  think  concerns  you.  David  |  Pier- 
son])  is  provide  scientific  medical 
knov\  ledge  in  the  sense  that  a  random- 
ized controlled  trial  does:  a  random- 
ized controlled  trial  gets  through  the 
noise  of  individual  \ariability  to  an- 
swer a  question  about  general  thera- 
peutic \  alue.  So  the  2  approaches  have 
particular  strengths.  They  generate 
very  different  types  of  medical  knov\  1- 
edge.  One  could  argue  that  in  the  clin- 
ical setting  the  n  of  1  trial  is  particu- 
larly elegant  because  it  answers  the 
question  about  the  individual  directly, 
which  is  what  we"re  faced  with  in  most 
clinical  situations,  but  it  does  not  pro- 


\ide  gcuci.ili/.ihlc  scicniific  know  I- 
edge  in  the  sante  sense  that  a  random- 
i/etl  coMlrolleil  trial  does. 

(iiiyatt:  I  ;juess  I'd  say  be  careful 
about  that,  lirsi.  m\  interpretation  of 
Dr  Pierson's  point  was  that  it  was  not 
about  the  issue  ot  generali/ability  but 
about  the  issue  ol  substitution  of  ph\  s- 
iologic  end  points  for  patient-impor- 
tant end  points.  I  see  Dr  Pierson  nod- 
ding that  that's  ct)nect.  The  other  point 
is  illustrated  by  a  story.  We  submitted 
a  grant  for  40  ))  of  I  trials,  in  which 
we  would  get  more  data  per  patient 
and  then  we  could  aggregate  and  say 
"How  does  the  drug  affect  those  40 
people?"  The  criticism  was  that  these 
only  applied  to  individual  patients. 

In  contrast.  1  know  grants  (that  were 
funded)  of  the  same  sample  size  of 
40.  but  that  collected  less  information 
per  patient.  In  fact,  our  40  n  of  1  trials 
would  provide  a  lot  more  information 
than  a  conventional  randomized  con- 
trolled trial  of  40  people.  So  the  ;;  of 
I  trials  give  information  about  an  in- 
dividual, but  they  also  give  an  oppor- 
tunity, if  vou  do  a  larsie  number  of  /; 


ot  I  liials  in  a  group  of  people,  to 
deternune  what's  liable  to  happen  in  a 
larger  population.  They  don't  tell  you 
what  happens  with  your  41  si  person. 
hui  neither  does  a  meta-analysis  or 
ans thing  else.  So  think  of  an  n  of  1 
trial  as  a  design  that  is  also  potentially 
aggregated  across  a  group  of  individ- 
uals, and  if  so  it  could  give  you  pop- 
ulation inlbrmation. 

Riibent'tid:      lust  in  case  a  lot  of  this 

discussion  ends  up  being  a  "how  to  do 
it"  for  II  of  1  trials,  we  might  want  to 
include  some  references  in  the  discus- 
sion section  about  how  to  do  it.  The 
issue  of  blinding  comes  immediately 
to  mind,  because  I  can  see  lots  of  doc- 
tors out  there  thinking  that  they're  do- 
ing ;;  of  1  trials  just  by  gi\  ing  a  trial  of 
steroids,  and  1  think  it's  important  to 
understand  the  issues  of  control  and 
blinding  when  you're  using  a  patient- 
centered  outcome.  It  just  seems  to  me 
that  we  need  to  emphasize  that  if  this 
becomes  some  sort  of  tiuorial  on  how 
to  do  them. 
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The  amount  of  published  information  is  increasing  exponentially,  and  recent  technologic  advances  have 
created  systems  whereby  mass  distribution  of  this  information  can  occur  at  an  inflnite  rate.  This  is 
particularly  true  in  the  broad  field  of  medicine,  as  the  absolute  volume  of  data  available  to  the  practicing 
clinician  is  creating  new  challenges  in  the  management  of  relevant  information  flow.  Evidence-based 
medicine  (EBM)  is  an  information  management  and  learning  strategy  that  seeks  to  integrate  clinical 
expertise  with  the  best  evidence  available  in  order  to  make  effective  clinical  decisions  that  m ill  ultimately 
improve  patient  care.  The  systematic  approach  underlying  EBM  encourages  the  clinician  to  formulate 
specific  and  relevant  questions,  which  are  answered  in  an  iterative  manner  through  accessing  the  best 
available  published  evidence.  The  arguments  against  EBM  stem  from  the  idea  that  there  are  inherent 
weaknesses  in  research  methodologies  and  that  emphasis  placed  on  published  research  ma\  ignore 
clinical  skills  and  indi>  idual  patient  needs.  Despite  these  arguments,  V.RM  is  gaining  momentum  and  is 
consistently  used  as  a  method  of  learning  and  improving  health  care  delivery.  Howe>er,  if  EBM  is  to  be 
effective,  the  clinician  needs  to  have  a  critical  understanding  of  research  methodolog>  in  order  to  judge 
the  value  and  level  of  a  particular  data  source.  Without  critical  analysis  of  research  methodology,  there 
is  an  inherent  risk  of  drawing  incorrect  conclusions  that  may  affect  clinical  decision-making.  Currently, 
there  is  a  trend  toward  using  secondary  pre-appraised  data  rather  than  primary  sources  as  best  evi- 
dence. We  review  the  qualitative  and  quantitati>e  methodology  commonly  used  in  EBM  and  argue  that 
it  is  necessary  for  the  clinician  to  preferentially  use  primary  rather  than  secondary  sources  in  making 
clinically  relevant  decisions.  Key  uvi/vA;  vvUlvucc-lHiM'd  incdkinc.  qtuditutivc  methods.  (/iKiiitiliiiire  iiwlli- 
ods.  levels  of  evidence,  evidence-based  decision-nnikini;.     [Respir  Care  2(K)1  ;46(  1 1 ):  1 226-1 235| 
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InlnKluclion 

In  Thomas  Hoiiici-Dixon's  Ihc  Inifcniiin  Gai>.  ho  states 
that  six.iety  is  exptised  to  an  almost  insunnountable  amount 
(it  inlonnalioii.'  He  aiiiiies  thai  within  the  past  25  \ears  the 
niinibei  ol  pubhshed  diKunients  has  dmihied  and  that  recent 
technologic  advances  such  as  the  Inicrnet  have  ci^ated  a  sys- 
teni  uherebv  the  distribiitii>ii  of  these  data  are  iKcurriny  at  an 
infinite  late.  I'he  combination  of  increased  a\ailabiht>  ot 
information  with  improved  channels  of  information  distribu- 
tion is  causing  what  he  has  termed  "The  Injieniiit)  (iap."" 
Within  this  predicament.  inno\ati\e  methods  are  needed  to 
more  effectively  manage  information  flow. 

The  situation  that  Homer-Dixon  describes  is  occurring 
everywhere,  including  in  organized  medicine.  In  1997. 
O'Rourke  stated  that  a  clinician  would  need  to  read  19 
articles  daily  to  remain  up  to  date  in  general  medicine. - 
Four  years  later  we  can  onlv  speculate  as  to  nev\  knowl- 
edge the  average  practitioner  cannot  access  because  of 
lack  of  time.  Implementing  strategies  to  address  the  in- 
crease in  information  How  is  an  important  challenge  lor 
the  clinician."'  It  is  also  belie\ed  that  enhancing  clinicians" 
ability  to  manage  and  e\aluate  research  data  will  lead  to 
less  information  o\erload  and  less  delay  in  implementing 
research  findings  into  clinical  practice.  Such  concepts  w  ere 
one  of  the  drixers  for  the  dexelopnient  of  evidence-based 
medicine's  theoretical  framework. 

Originally,  evidence-based  medicine  (EBM)  was  in- 
tended to  be  a  systematic  process  w  hereby  a  clinician  would 
effectively  find  and  implement  the  "best  e\  idence""  to  an- 
swer specific  clinical  questions.  Since  its  inception,  the 
growth  of  the  EBM  paradigm  has  been  extensi\e.  far- 
reaching,  and  has  given  birth  to  many  new  "spin-offs." 
such  a.s  evidence-based  health  care.-*  evidence-based  den- 
tistry.' and  even  evidence-based  librarianship.''  All  share  a 
common  goal:  namely,  to  integrate  the  best  a\ailable  e\ - 
idence  and  thereby  improve  overall  health  system  efficien- 
cies. At  the  same  lime,  the  grow  th  of  the  EBM  concept  has 
led  to  a  view  that  the  expansion  of  EBM  has  distracted 
from  its  original  purpose.  One  argument  is  that  EBM  is  no 
longer  a  pure  science  to  be  used  at  the  patient's  bedside, 
but  rather  has  become  a  "catch  phrase""  and  that  that  has 
diluted  its  underlying  premise.  EBM  has  become  more  of 
an  information  management  s\sieni.  compared  to  its  initial 
construct  as  a  method  to  formulate  principles  that  enable 
clinicians  to  preferentially  select  information  most  appro- 
priate to  a  particular  clinical  situation. 

Clearly,  growth  of  the  EBM  paradigm  has  been  suc- 
cessful, and  it  is  widcK  used  in  both  clinical  practice  and 


Correspondence:  William  J  Sibbald  MD.  Sunnybrook  and  Women's  College 
Health  Sciences  Centre.  2075  Bayview  A\enue.  Room  D474.  Toronto.  On- 
tario. M4N  .^M.S,  Canada.  E-mail:  wiiliam.sibbaldcs  swchsc.on.ca. 


research.  ,\  current  challenge  is  to  continue  to  develop 
EBM  so  that  inlortnation  overload  is  managed  effectively 
for  clinical  practice  and  patient  care  to  benefit  Irom  new 
science  in  a  timely  manner.  In  order  for  the  EBM  process 
to  be  effective,  however,  the  individual  clinician  needs  to 
develop  a  certain  set  of  skills,  such  as  critical  appraisal  of 
evidence.  It  is  in  this  context  that  we  will  discuss  (1) 
critical  appraisals  of  quantitative  and  qualitative  research 
methods  in  EBM  and  (2)  some  of  the  current  use  trends  in 
1:BM.  By  understanding  these  concepts  the  clinician  will 
be  able  to  integrate  and  improve  patient  care  through  dil- 
igent use  of  best  ev idence.  We  will  also  attempt  to  place 
EBM  into  the  evolving  health  care  environment. 

Evidentt-Based  .Medicine 

The  "old"  practice  of  reflecting  on  clinical  experience 
and  then  seeking  adv  ice  from  local  experts  or  a  textbook 
was  termed  "authority-based"  medicine  by  Chalmers.^ 
EBM  has  promoted  adv  anccs  in  regard  to  underlying  meth- 
odologies used  by  health  care  practitioners  to  answer  im- 
portant clinical  questions.  Investigators  at  McMaster  Uni- 
versity (Hamilton.  Ontario)  were  some  of  the  first  to  propose 
a  systematic  methodology  to  integrate  "evidence"  with 
clinical  practice.  This  approach  was  originally  intended  as 
an  undergraduate  teaching  method.  Over  time,  however. 
EBM  was  increasingly  adopted  b_v  medical  practitioners  in 
the  clinical  environment.  The  value  of  the  discipline  has 
led  to  EBM  being  included  in  many — probablv  all — un- 
dergraduate, postgraduate,  and  ciintinuing  medical  educa- 
tion programs.** 

The  most  frequently  used  definition  of  EBM  is  ".  .  .  the 
conscientious,  explicit,  and  judicious  use  of  current  best 
evidence  in  making  decisions  about  care  iif  the  individual 
patients."""  The  EBM  approach  requires  initially  that  cli- 
nicians ci>nvert  their  information  needs  into  a  structured 
question  and  then  conduct  an  efficient  search  for  relevant 
literature  to  address  the  question.  This  method  empowers 
the  clinician  to  independently  locate  evidence  and  criti- 
cally appraise  it  for  validity  and  generalizability.  and  to 
integrate  best  evidence  with  patient  care.  This  evaluation 
is  somewhat  iterative  and  proposes  that  clinical  decisions 
be  based  on  evidence  from  population,  patient,  and  labo- 
ratorv  studies,  rather  than  on  popular  opinion  alone. ^  Table 
I  describes  the  5  core  steps  in  the  process  of  applying 
EBM  to  a  specific  question. 

Despite  a  solid  foundation  in  educational  theory  and 
clinical  practice,  the  effectiveness  of  the  EB.M  process 
remains  controversial  to  some.  Kerridge  et  al  have  argued 
that  valid  and  reliable  research-based  evidence  does  not 
necessarily  translate  into  better  decision-making."  Their 
rationale  is  that  EBM  offers  a  strategy  for  improved  med- 
ical practice,  hut  the  methods  behind  actual  decision-mak- 
ing are  not  clear.  It  is  also  arsiued  that  there  are  inherent 
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Table  1.      The  5  Steps  liuoKcd  in  Evidence-Based  Medicine 


Step 


Description 


1  Develop  a  clinical  question  that  is  specific. 

2  Collect  the  best  evidence  that  will  answer  the  question. 

3  Critically  appraise  the  evidence  tor  validity  and 

applicability. 

4  Integrate  the  critically  appraised  information  with  clinical 

expertise  and  patient-specific  needs,  values,  and 
circumstances. 

5  Evaluate  the  effectiveness  and  efficiency  of  the  first  4  steps. 

then  determine  how  to  improve  ihem. 


(Adapted  from  Reference  lU.i 


weaknesses  in  the  raiuloini/ed  eonliolled  trial  (RCT)  ap- 
pfoaeii  to  testing  efficaey  (the  gold  standard  of  EBM  eval- 
uation). Despite  these  atgiiments.  many  health  pfofession- 
als  euirently  use  the  EBM  appioaeh  as  a  method  to  improve 
patient  care.  An  example  of  the  growth  of  the  EBM  ap- 
proach in  clinical  medicine  is  the  increasing  number  of 
EBM  reports  in  the  literature.  A  search  in  MEDLINE  us- 
ing the  term  "evidence-based  medicine"  and  "evidence- 
based  health  care"  reveals  that  between  the  years  1987  and 
1992.  there  was  only  1  EBM  reference  cited:  between  the 
years  1993  and  1996  there  are  299  references  listed:  and 
between  1997  and  February  2001  there  are  4.498  listed 
references.  Table  2  show  s  details  regarding  the  rapid  spread 
of  EBM. 


Evidence 


between  inlormation  and  evidence  is  often  lost.  The  op- 
portunity cost  in  using  published  reports  is  that  there  are 
large  differences  in  both  quality  and  appropriateness. '■• 
Because  of  that  variability,  published  studies  are  initially 
categorized  into  primary  and  secondary  levels.  Primary 
evidence  indicates  original  articles,  such  as  the  RCT  and 
meta-analysis.  Secondary  evidence  is  generated  from  other 
.sources,  such  as  editorials,  expert  opinion,  and  practice 
guidelines."  In  order  to  judge  the  value  of  either  primary 
or  secondary  evidence,  the  clinician  must  learn  analytical 
skills  or  have  a  practical  and  working  knowledge  related  to 
the  various  research  designs.  Understanding  the  strengths 
and  weaknesses  of  the  various  research  methodologies  is 
essential  if  the  clinician  is  to  adequately  weigh  the  overall 
clinical  value  of  the  available  evidence.  The  Evidence- 
Based  Medicine  Working  Group  has  published  over  the 
past  decade  a  series  of  publications  entitled  "The  Users" 
Guides  to  the  Medical  Literature."  Now  including  36  pub- 
lications, this  series  aims  to  provide  a  systematic  approach 
to  the  appraisal  of  various  types  of  published  medical  re- 
ports in  order  to  determine  their  level  of  e\  idence  and 
applicability  to  clinical  practice.  That  series  allows  the 
clinician  to  quickly  appraise  a  study  based  on  peer-ac- 
cepted evaluative  criteria.  The  results  of  the  series  are 
widely  referenced  in  the  peer-reviewed  literature  and  have 
been  used  as  an  evaluative  framework  by  many  investiga- 
tors.'^ Table  3  summarizes  the  publications  in  the  "Users" 
Guides  to  the  Medical  Literature"'  series,  all  o\'  w  hich  are 
of  tremendous  value  for  the  clinician  who  requires  a  struc- 
tured approach  to  determining  the  "best  available  e\  idence" 
for  his  patient,  practice,  or  health  system. 


A  basic  skill  clinicians  need  to  use  EBM  is  the  ability  to 
critically  appraise  the  literature  to  determine  which  evi- 
dence should  be  consiilered  as  "best  evidence.""  Closs  and 
Cheater  defined  best  evidence  as  "a  quality  research 
.  .  .  [that  is  aj  testimonial  of  facts  tending  to  prove  or  dis- 
prove conclusions.""'-  Geyman  et  al  stated  that  the  word 
"information"  should  be  considered  as  "news."  but  that 
evidence  should  be  considered  as  something  "that  tends  to 
prove  or  provide  grounds  for  holding  a  certain  belief."" 
Ftirthermorc.  they  reflected  that  this  important  distinction 


Table  2.      The  Increased  Publication  of  Evidence-Based  Medicine  in 
Peer-Reviewed  Literature* 


Year(s) 


EBM 


EBHC 


1997-Feb  2001 

1993-19% 

1987-1992 


4,498 

299 

1 


36 

10 

0 


•Results  of  a  MEDLINE  Stiarcti  using  "evidence-based  medicine"  ( EBM )  and  "evidence-based 
tiealth  care"  (EBHC)  as  key  words. 


Levels  of  Evidence 

"Levels  of  evidence""  is  a  hierarchical  method  that  has 
been  proposed  to  evaluate  the  strength  of  research  or  e\  - 
idence.  In  this  process,  a  designated  level  is  applied  to  a 
publication,  depending  on  the  stud\  methodology.  There 
are  (at  least)  3  fundamentally  similar  methods  of  catego- 
rizing the  level  of  evidence,  differing  only  in  nomenclature 
used  to  distinguish  levels. 

First,  the  United  States  Preventive  Services  Task  Force 
grades  the  levels  of  evidence:  Level  I  is  the  strongest  and 
Level  III  is  the  weakest."'  Level  I  refers  to  e\  idence  that  is 
supported  bv  at  least  t)ne  randomized  controlled  trial.  It  is 
important  to  note  that  Level  II  is  divided  into  2  sub-levels. 
Level  II-2  requires  that  ev idence  be  obtained  from  a  well- 
designed  controlled  trial  without  randomization,  whereas 
Le\el  11-3  icquires  that  evidence  be  obtained  from  well- 
designed  ci>hort  or  case-controlled  studies  from  different 
research  groups.  Level  III  requires  that  evidence  be  ob- 
tained from  time  series  with  or  without  the  intervention, 
uncontrolled  experiments,  opinions  of  respected  authori- 
ties, and  reports  of  expert  connmltees. 
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Topics  and  Publications  of  ihc  Evidence-Based  Medicine  Working  Group 


Number  in  Series 


Year 


Topic 


Reference 


II  a 


lib 


III  a 


III  b 


IV 


VI 


VII  a 


Vll  b 


VIII  a 


VIII  b 


IX 


XI 


XII 


1993 


1993 


1993 


1994 


1994 


1994 


1994 


1994 


1994 


1995 


1995 


1995 


1995 


1995 


1996 


1996 


1997 


Introduction  and 
principles  of  the 
"Users'  Guide  " 
scries 

Introduction  and 
principles  of 
evidence-based 
medicine 

Prevention  and 
validity 

Pre\cntion  and  the 
applicability  of 
the  results 

Diagnostics  and 
validity 

Diagnostics  and  the 
applicability  of 
the  results 

Harm 


Prognosis 


Overview 


Clinical  decision- 
making and 
validity 

Clinical  decision- 
making and 
applicability  of 
results 

Practice  guidelines 
and  validitv 


Practice  guidelines 

and  applicability 
of  resuhs 

Rccunmicndations 


Variation  in 
outcomes  of 
health  services 

Clinical  utilization 
review 

Health-related 
quality  of  life 


CuyatI  GH,  Rennie  D.  Users'  guides  to  the  medical  literature.  JAMA 
1993:2701 17):2096-2097. 


Oxnian  AD.  Sackcti  DL.  Guyail  GH.  Users'  guides  to  the  medical  literature.  I. 
How  to  get  started.  The  Evidence-Based  Medicine  Working  Group.  JAMA 
l993:270(l7):2093-2095. 

Guyatt  GH.  Sackett  DL.  Cook  DJ.  Users'  guides  to  the  medical  literature.  11.  How  to 
use  an  article  about  therapy  or  prevention.  A.  Are  the  results  of  the  study  valid? 
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decision-making 
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Nc\l.  Ciia>  ik'M.rilu\l  lc\cK  ol  (.■\  hIcikc  iii  >  i.;ilcgorics, 
in  which  the  simngest  is  Level  I  .iiul  ihc  ue.ikesi  is  Level 
V.'"  A  l.c\el  I  sHid\  has  al  "least  one  s\steiiiatie  re\  iew  of 
miilliple  uell-desiiinetl  iaiKl(imi/ei.l  eoiitrolled  trials."  A 
Le\el  II  siikh  has  "stroiii;  e\  ulence  lioin  at  least  one  |iiii|i- 
erly  desiiiiied  raiulomi/ed  eontiolled  trial  ol  a|i|ir(ipnate 
si/e."  A  Level  III  siiidv  lias  a  'A\ell-desii;iied  trial  witluuil 
randoini/atidii.  single  ynuiii  pre-post,  eohort.  time  series 
or  matehetl  ease-eimtrdl."  A  Le\el  IV  stiid\  requires  evi- 
dence tioni  uell-designed  nonexperiniental  studies  troni 
one  or  more  iinestigative  groups.  Last,  a  Level  V  study  is 
the  vveakest  level  of  evidence  and  applies  to  a  study  that 
expresses  the  opinions  of  respected  authorities  based  on 
experience,  descriptive  studies,  or  rejiorts  of  expert  com- 
mittees. This  level  is  also  applietl  to  publications  that  are 
descriptive  in  nature. 

The  third  method  of  classifying  evidence  was  proposed 
by  Ellis,  and  is  again  based  on  a  scale  of  5  levels.'^  Level  I 
refers  to  an  "NHS  (United  Kuigdom  National  Health  Sys- 
tem )  Centre  for  Research  and  Dissemination  or  Cochrane 
database  review  (systematic  review)."  Level  2  is  defined 
by  a  "large  scale  well  designed  primary  study.  RCT.  and 
other  controlled  tinals."  Level  3  is  defined  as  "large  scale 
primary  studies  using  other  methodologies."  Level  4  is 
divided  into  A  and  B.  wherein  Level  4A  applies  when  the 
studv  is  descinptive  in  nature  and  includes  a  report.  The 
Level  4B  study  expresses  the  opinions  and  experience  of 
respected  authorities  based  on  clinical  experience  and  pro- 
fessional consensus. 

We  note  that  all  ?  approaches  have  similar  weighting 
factors,  wherein  the  RCT  is  awarded  a  higher  level  of 
evidence  than  opinion  leaders  in  the  field.  Additionallv. 
both  Gray  and  Ellis  award  a  higher  grade  to  the  meta- 
anah'sis  than  does  the  United  States  Preventive  Services 
Task  Force.  Ultimately,  the  allocation  of  levels  of  evi- 
dence tacilitates  the  process  of  deriving  the  "best  evi- 
dence" available. 

With  specific  respect  to  respiratory  care,  Stoller  reported 
that  respiratory  therapists  are  effective  in  weaning  patients 
from  mechanical  ventilation  and  in  allocating  respiratory 
care  to  adult  non-intensive  care  inpatients  based  on  a  num- 
ber of  piimarv  level  sources.'''  He  also  offered  an  excellent 
review  of  the  role  of  respiratory  therapists  in  multiple 
settings  by  evaluating  the  levels  of  evidence  as  proposed 
by  the  L^nited  States  Preventive  Services  Task  Force.  Un- 
fortunately, that  report  highlights  that  only  low  levels  of 
evidence  exist  to  validate  the  role  of  the  respiratory  ther- 
apist in  activities  such  as  performing  intubation  anil  allo- 
cating the  use  of  blood  gases.  The  case  can  therefore  be 
made  that  the  respiratory  therapy  communitv  must  con- 
tinue to  support  research  w  ithin  the  profession  in  order  to 
develop  higher  level  ev  idence  that  demonstrates  the  effec- 
tiveness of  RTs  in  the  health  system.  Without  higher  levels 
of  evidence,  the  efficiencv  of  their  scope  of  practice  may 


be  quesiioned  by  "redesign  forces  in  health  care."  based  on 
the  level  of  existing  evidence. 

There  are  numerous  types  ol  research  methoilologies. 
The  2  broad  categories  include  "i.|uantitative"  and  "quah- 
lative. "  and  Geyman  et  al  report  that  those  categories  can 
also  be  described  as  experimental  and  observational,  re- 
spectively.' '  Table  4  describes  ihe  differences  between  the 
2  categories. 

Quantitative  Methodologies 

Quantitative  methodologies  have  also  been  termed  "em- 
jiiricism."  "positivism."  "hypothesis  testing."  and  "deduc- 
tive research."-"  As  such,  this  formal  and  structured  ap- 
proach requires  that  the  researcher  collect  data  in  a  very 
detailed  wa\.  leading  to  the  explanation  of  a  generalized 
phenomenon  iiTespective  of  time,  place,  or  the  interaction 
between  the  two.  Overall,  the  quantitative  researcher  seeks 
to  explain  causal  relationships  between  variables. 

Various  types  of  quantitative  research  methods  are  used 
in  published  literature.  Therefore,  it  is  important  for  the 
ev  idenee-based  clinician  to  understand  the  methods  of  eval- 
uating the  quality  of  this  type  of  research.  Although  there 
are  numerous  quantitative  methodologies,  this  paper  will 


describe 


if  the  more  common,  namelv  the  randomized 


controlled  trial  and  the  meta-analysis. 

Randomized  Controlled  Trial 

The  RCT  is  considered  the  gold  standard  in  quantitative 
research.  This  methodologv  is  regarded  so  highly  because 
of  a  strong  experimental  methodology  wherein  a  cohort  is 
randomly  allocated  to  an  exposure  condition  and/or  a  con- 


Tahle  4.      The  Dilt'erence  Between  Ouami'alive  and  Qualitative 
Melhocioloiiies 


Description 


Examples 


Quantitative  An  intervention  is  Randomized  controlled 

(experiniemal)  made  and  trial  (RCT) 

variables  are 
manipulated. 
The  methodology 
seeks  to  discuss 
causation. 
Qualitative  No  intervention  is  Cohort,  case-conlrol.  cross 

(observational)  made  and  the  sectional,  descriptive 

variables  are  surveys,  case  reports 

not  manipulated. 
The  methodology 
does  not  attempt 
to  discuss 
causation. 
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trol  condition."'  One  ol'  the  ini|ioii;int  parts  of  this  design 
is  that  each  studs  partieiiiant  has  an  ec|iial  chance  t)f  being 
allocated  tii  the  exposed  gioup  or  the  control  group.  The 
results  of  the  RC"T  facilitate  understanding  of  causal  rela- 
tionship Ix-tueen  disease  and  intervention. 

There  are  mans  adxanlages  to  the  RCT  experimental 
design.  The  randomi/ation  process  provides  the  best  chance 
of  balancing  confounding  variables  that  are  not  necessarily 
identified  by  the  investigator.  The  RCT  also  increases  re- 
producibilit_\  and  diminishes  the  chances  of  co-interven- 
tion and  contamination  of  the  results.  The  disadvantages  of 
the  RCT  methodology  are  that  it  requires  detailed  planning 
and  that  it  may  be  ethically  difficult  to  randomi/e  partic- 
ipants to  the  control  group.  In  EBM.  the  RCT  is  among  the 
strongest  primary  evidence  used  to  affect  clinical  deci- 
sions. 

There  are  some  who  report  inherent  weaknesses  of  the 
RCT.  In  the  case  of  low  back  pain.  Koes  et  al  reported  that 
the  reproducibility  of  the  results  of  RCTs  is  poor  because 
of  the  unsatisfactory  description  of  methods  in  the  re- 
ports.-- They  added  that  thoroughness  of  the  report's  meth- 
ods section  was  negatively  associated  v\  ith  study  outcome, 
meaning  that  studies  showing  a  positive  effect  had  poorer 
descriptions  in  the  methods  section  than  those  that  showed 
negati\e  effects.  This  highlights  the  importance  of  evalu- 
ating the  methodology  of  a  study  prior  to  judging  it  to  be 
the  best  e\  idence. 

Meta-Analysis 

Meta-analysis  is  a  form  of  systematic  review,  with  a 
planned  method  for  using  original  studies  as  subjects  or 
units  of  analysis.  A  meta-analysis  is  the  statistical  analysis 
of  the  results  of  2  or  more  scientific  studies  in  order  to 
synthesize  findings. -'■-■'  The  synthesis  of  the  original  re- 
ports is  done  in  a  fashion  that  limits  the  amount  of  bias. 
The  meta-analysis  thus  provides  a  framework  for  a  sys- 
tematic review  that  increases  the  statistical  power  of 
smaller,  poorly  powered  studies  by  pooling  available  data. 
pro\iding  an  overall  point  estiinate  and  range  of  an  effect. 
and  finally  identifying  variability  among  the  results.  The 
steps  involved  in  conducting  a  meta-analysis  process  are: 
identify  the  clinical  question,  de\elop  a  protocol,  establish 
criteria  to  locate  publications,  filter  out  and  select  publi- 
cations that  are  not  relevant,  appraise  the  quality  of  the 
studies,  determine  the  heterogeneity  of  the  data,  estimate 
their  precision,  and  report  on  the  variability  and  biases  in 
the  results.  The  results  of  the  meta-analysis  are  usually 
expressed  as  differences  between  2  means,  relative  risk, 
odds  ratio,  and  the  nuinber  needed  to  treat  effect. 

Unfortunately,  the  meta-analysis  has  also  been  criticized. 
One  problem  with  meta-analysis  is  that  it  does  not  remove 
subjectivity  in  the  data  synthesis  process.  Also,  it  does  not 
identify  sources  of  variability  among  trials  and  does  not 


result  in  simple  statistical  results  for  complex  clinical 
questions.  Jadad  et  al  compared  systematic  reviews  and 
meta-analysis  published  by  the  Cochrane  Collaboration 
with  similar  publications  in  journals  listed  on  MED- 
LINE.-' They  reported  that  the  Cochrane  re\  iew  appeared 
to  ha\e  greater  methodoiogic  rigor  than  most  published 
meta-analyses,  and  the  information  was  more  frequently 
updated  than  those  published  in  peer-reviewed  journals. 
Here  again,  it  is  essential  that  the  clinician  e\aluate  the 
methodology  in  order  to  judge  its  overall  applicability 
to  clinical  practice. 

Qualitative  Methodologie.s 

Cuba  and  Lincoln  developed  the  naturalistic  inquiry  ty- 
pology for  the  field  of  education,  and  they  asseiled  that 
both  qualitative  and  quantitative  research  methods  can  be 
used  to  investigate  any  research  question.-'^  Qualitative 
research  may  seem  anecdotal  within  the  context  of  orga- 
nized medicine,  but  it  has  also  been  suggested  that  medi- 
cine is  more  than  the  application  of  scientific  rules.  Fur- 
thermore. Giacomini  and  Cook  asserted  that  qualitati\e 
iTieasures  are  as  important  as  quantitative  studies  and  that 
qualitative  measures  offer  "insight  into  emotional  and  ex- 
perimental phenoiTiena."-"  Qualitative  research  methodol- 
ogy asks  questions  that  are  different  from  clinical  epide- 
miology because  it  seeks  to  understand  the  broad 
complexity  of  events  in  a  particular  situation  rather  than 
answers  for  a  specific  question.  Green  and  Britten  state 
that  qualitative  research  can  investigate  perceptions,  atti- 
tudes, preferences,  and  ultimately  determine  the  most  ap- 
plicable way  to  translate  data  to  clinical  practice.'-*  Whereas 
the  basic  question  asked  by  quantitative  researchers  is  "how 
many"  or  "to  what  extent."  the  qualitative  in\estigator 
essentially  asks  "why." 

To  assess  the  strength  of  qualitative  research,  the  clini- 
cian must  make  clear  a  distinction  hetv\een  anecdotal  per- 
sonal accounts  and  structured  research  methodology.  Rig- 
orously conducted  qualitative  research  must  ha\e  explicit 
sampling  strategies,  systematic  analysis  of  the  data,  and 
explanation  of  the  underlying  and  emerging  theories,  while 
recognizing  that  the  overall  generalizability  of  qualitative 
methods  may  be  conceptual  rather  than  numerical.  Giaco- 
mini and  Cook  proposed  that  there  are  5  aspects  that  the 
e\idence-based  clinician  must  consider  when  e\aluating 
qualitative  research:  ( 1 )  validity.  (2)  methodology,  (.^l  data 
collection  and  analysis.  (4)  results,  and  (.^)  interpretation 
of  the  results.-" 

Niilidity 

Qualitatise  investigators  prefer  to  focus  on  the  "credi- 
bility" of  data  rather  than  on  their  \alidity.-  Despite  this, 
there  continues  to  be  a  need  for  research  designs  to  include 
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systciiiic  ohsorv  iilioii  aiul  iiitcipivlalum  in  oalcr  li>  .ilIiicvc 
credihility.  Once  the  clinician  has  judged  the  int'ormaiion 
credible,  it  is  hkely  that  it  will  lead  toward  more  appro- 
priate interpretation  of  results  in  the  social  context  of  the 
siud> .  The  evidence-based  clinician  must  therefore  be  pre- 
pared to  evaluate  the  reie\  ance  of  the  study  to  his  or  her 
clinical  environment.  Furthermore,  the  clinician  must  e\  al- 
uaic  whether  the  methodology  will  address  the  research 
question  and  whether  it  was  conducted  in  a  rigorous  and 
detailed  manner. 

Method()l(t};> 

The  methods  section  of  a  qualitative  study  should  in- 
clude detailed  description  of  the  inclusion/exclusion  crite- 
ria. Because  of  the  importance  placed  on  the  context  in 
which  the  qualitati\e  study  occurs,  it  is  important  that  the 
unit  of  analysis  included  be  representative  of  the  phenom- 
ena being  investigated.  The  units  of  analysis  in  this  type  of 
study  can  include  individuals,  groups,  documents,  arti- 
facts, interactions,  dialogues,  incidents,  or  settings.-''  Ven- 
tres et  al  have  argued  that  the  unit  of  analysis  should  not 
be  the  participant  alone,  but  rather  it  should  be  the  multi- 
faceted  social  interaction  that  occurs  within  the  unit  and 
study  environment.-*' 

There  are  a  number  of  different  quantitative  research 
methodologies  that  can  be  used  to  answer  a  clinical  ques- 
tion. Field  observations,  interviews,  and  the  Delphi  meth- 
ods-'' are  some  of  the  more  common  qualitative  method- 
ologies found  in  peer-reviewed  literature  and  will  be 
reviewed  here. 

Field  observations  are  designed  to  understand  social  phe- 
nomena.-- They  usually  occur  either  directly  by  the  inves- 
tigators or  indirectly  through  other  means  such  as  infor- 
mation transcription.  In  the  direct  observational  method, 
the  investigator  becomes  part  of  the  social  context  of  the 
study.  In  the  indirect  methods,  the  investigator  records  the 
events  that  are  occurring  or  have  occurred.  As  there  is 
potential  for  biased  interpretation  of  data  in  either  of  these 
situations,  more  than  one  type  of  data  are  often  used  to 
strengthen  associations  and  reduce  bias. 

The  interview  technique  is  widely  used  in  qualitative 
research.  A  semi-structured  interview  with  an  individual 
or  focus  group  is  used  to  gain  an  in-depth  view  of  a  ques- 
tion. Giacomini  and  Cook  suggested  that  a  more  structured 
approach  such  as  standardized  questionnaires  might  not 
necessarily  be  "qualitative  research"  because  the  presumed 
answers  by  the  respondent  do  not  allow  for  an  exploration 
of  the  social  context.-"  Document  analysis  normally  in- 
cludes the  review  of  charts,  journals,  correspondence,  and 
other  documents,  but  these  techniques  are  most  frequently 
used  in  the  fields  of  policy  and  organizational  structure  of 
a  particular  organization. 


The  Delphi  survey  technique-'  is  a  very  structured  meth- 
odology that  allows  for  a  systematic  refinement  of  expert 
opinion,  with  the  goal  of  agreeing  and  reaching  a  consen- 
sus, in  this  methodology,  "experts"  systematically  review 
past  experiences  and  develop  a  new  framework  to  further 
understand  the  important  clinical  questions.  Benefits  of 
this  model  include  the  use  of  expeil  opinions,  systematic 
refinement,  and  development  of  consensus.  There  are.  how- 
ever, challenges  in  using  this  research  methodology.  For 
instance,  the  concept  of  "expert"  has  been  questioned  be- 
cause, although  it  is  a  valid  construct,  it  is  difficult  to 
accurately  identify  who  possesses  "expert"  qualities.  Other 
criticism  includes  the  fact  that  the  consensus  resulting  from 
the  technique  is  often  arbitrary  and  not  defined  in  clear 
statistical  terms,  and  there  is  potential  for  research  bias  at 
all  stages  of  the  process.  Ultimately,  it  has  been  reported 
that  the  expected  consensus  in  the  Delphi  survey  technique 
is  inherently  optimistic  and  that  instead  of  producing  ev- 
idence, the  Delphi  methodology  might  produce  "self-af- 
fecting prediction"  that  might  not  be  applicable  to  clinical 
settings.-'' 

Data  Collection,  .\nalysis,  and  Results 

Following  the  methodology,  the  clinician  must  deter- 
mine if  the  social  setting  was  observed  in  a  sufficiently 
thorough  manner.  Giacomini  and  Cook  remind  us  that  this 
is  not  determined  by  the  sample  si/e:  rather,  it  is  deter- 
mined by  results  that  produce  an  in-depth  analysis  of  the 
env  ironment  under  investigation.-''  The  data  collected  must 
effectively  be  in  sufficient  breadth  and  depth  to  support 
interpretation  made  from  the  study.  Also,  the  data  col- 
lected must  be  sufficient  to  support  rich  and  robust  de- 
scriptions of  events. 

The  analysis  of  the  data  must  organize  the  results  into  a 
framework  that  is  not  altered  by  the  ongoing  iterative  pro- 
cess of  data  collection.  In  other  words,  the  situation  under 
investigation  must  be  described  sufficiently  so  that  the 
further  inclusion  of  units  of  analysis  does  not  alter  the 
framework  that  is  being  theorized.  That  point  has  been 
referred  to  as  "theoretic  saturation"  or  "information  redun- 
dancy." In  the  final  analysis,  the  multiple  sources  of  in- 
tbrmation  should  be  triangulated  so  as  to  allow  for  inte- 
gration and  explanation  of  the  observational  data. 

Interpretation  of  Results 

Ultimately,  just  as  with  quantitative  research,  the  clini- 
cian will  be  required  to  interpret  the  information  presented 
and  determine  its  value.  The  ultimate  criterion  that  must  be 
addressed  is  whether  the  study  provides  a  useful  pattern 
that  is  applicable  in  similar  situations.  Finally,  the  results 
of  quantitative  research  are  narrative  and  must  contain  a 
description  of  the  thcorv'  to  support  and  justify  the  out- 
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comes.  0\cr;ill.  it  is  iinpoil;inl  iIkU  within  qualiiaiive  re- 
search, the  chnician  csahiatc  the  results  ohtaiiictl  in  order 
lo  jutltic  it  to  he  "best  eMiiencc."  Table  5  suiiiiiiari/es  the 
iniportant  questions  that  the  clinician  niusi  ask  when  de- 
termining if  a  qualitati\c  siikIn  shouki  be  considered  "best 
e\  idence." 

Discussion 

Reports  from  academic  and  climcal  lacililies  indicate 
that  EBM  is  increasingly  being  used  within  all  of  health 
care's  organizational  and  educational  domains.  Closs  and 
Cheater  argue  that  EBM  is  an  essential  tool  if  a  clinician 
is  to  provide  the  most  cost-effective  and  clinically  effec- 
tive care.'-  Perlstein  et  al  provided  an  example  of  the 
effectiveness  of  the  EBM  approach."'  They  described  a 
situation  where  the  EBM  approach  was  used  to  answer 
questions  related  to  patients  being  admitted  to  hospital 
with  bronchiolitis.  They  initially  identified  practice  pat- 
terns that  showed  admissions  to  hospital  were  higher  than 
expected,  while  the  rationale  for  admittance  was  unclear. 
A  research  team  identified  this  issue  as  a  clinical  concern 
and  translated  it  into  a  question  leading  them  to  search  for 
and  identify  the  best  evidence  available,  ultimately  result- 
ing in  de\  elopment  of  a  practice  guideline.  A  review  of  the 
efficiency  of  the  guideline  implementation  was  done  ( 1  y 


Tabic  .*>        Important  Qut'stions  That  the  Evidence-Based  Clinician 
Should  .^sk  When  Evaluating  Oualitative  Research 

1.  Are  the  results  of  the  study  valid? 

Were  participants  relevant  to  (he  research  questions,  and  was  their 

selection  well  reasoned? 
Were  the  data  collecting  methods  appropriate  for  the  research 

objectives  and  setting? 
Were  the  data  collected  comprehensive  enough  to  support  rich  and 

robust  descriptions  of  the  observed  events? 
Were  the  data  appropriately  analyzed  and  the  findings  adequately 

corroborated? 

2.  What  are  the  results  of  the  study'.' 

How  evocative  and  thorough  is  the  description? 

How  comprehensive  and  relevant  are  the  theoretical  conclusions? 

What  major  and  minor  concepts  does  the  theory  entail  and  how 
well  defined  are  they? 

What  arc  the  relationships  between  the  conceptual  categories? 

Are  these  dynamics  clearly  described  a[id  do  they  make  sense? 

Are  the  concepts  adequately  developed  and  illustrated? 

What  does  the  empirically  generated  theory  confirm  in  relation  to 
existing  theory  and  beliefs  in  the  field? 

Is  the  study  relevant  to  my  environment' 

3.  How  do  the  results  of  this  siudy  help  nic  care  for  patients? 
Does  the  study  help  me  understand  the  conte.M  of  my  practice? 
Does  the  study  help  me  understand  my  relationship  with  my 

patients  and  their  families? 


fAdjplcd  from  Reference  26,) 


follo\\-ti|i)  atiil  showed  thai  it  contintied  to  be  highl\  ef- 
fective in  tiiodifying  and  streamlining  clitiical  care.  Iti  this 
specific  case,  the  impact  of  EBM  in  a  clinical  selling  re- 
vealed encouragitig  results. 

In  the  Perlstein  study,  primary  sources  of  information 
were  used  to  develop  the  practice  guidelines.'"  However, 
there  is  a  current  trend  toward  using  secondary  pre-ap- 
praised  sources  rather  than  primary  sources  of  evidence.-" 
One  reason  for  this  trend  is  the  ease  with  which  secondary 
evidence  is  available  from  groups  such  as  the  Cochrane 
library  or  journals  such  as  the  AC  P  Journal  and  Evidence- 
liased  Medicine.  Furthermore,  other  Internet-based  re- 
sources are  available  and  provide  pre-appraised  secondary 
level  information.  The  current  use  of  information  sources 
highlights  a  trend  that  may  become  important  in  the  future 
development  of  EBM. 

Guyatt  et  al  recently  identified  another  trend  in  EBM." 
They  noted  that  not  e\ery  medical  trainee  is  interested  in 
gaining  advanced  skills  in  the  necessary  critical  evaluation 
techniques  required  for  EBM,  and  up  to  72%  of  general 
practitioners  use  evidence-based  summaries  rather  than 
original  articles  to  determine  best  evidence.''  Those  re- 
sults highlight  that  a  high  percentage  of  those  surveyed 
believed  that  learning  EBM  skills  was  not  effective  in 
moving  toward  evidence-based  decision-making.  It  seems 
that  few  clinicians  have  the  time  to  search  for  primary 
evidence  related  to  their  clinical  questions  and  thus  many 
might  not  be  interested  in  gaining  those  skills,  because 
they  believe  that  they  will  not  have  sufficient  time  to  ded- 
icate toward  their  application. 

There  may  be  another  problem  w  iih  using  pre-appraised 
secondary  levels  of  evidence.  Placing  emphasis  on  sec- 
ondary sources  rather  than  the  primary  sources  of  evidence 
may  in  fact  produce  evidence  that  is  not  sufficiently  ex- 
plicit to  answer  particular  clinical  questions.  Although  us- 
ing secondary  evidence  is  in  the  direction  of  EBM.  it  may 
simply  not  be  enough  to  satisfy  the  goals  of  the  evidence- 
based  decision-making  process.  On  the  other  hand,  clini- 
cians who  develop  advanced  evaluation  skills  will  be  ad- 
vantaged, as  they  can  then  access  and  determine  v\hethcr 
secondary  sources  are  consistent  with  best  evidence  from 
primary  sources  and  will  be  able  to  use  primary  sources 
when  secondary  sources  are  not  available.  The  argument 
for  using  primary  rather  than  secondary  evidence  will  be  a 
central  theme  in  the  future  of  EBM.  Although  time  con- 
straints and  the  ease  of  access  to  secondar\  sources  in 
clinical  practice  will  continue  to  be  a  reality,  it  will  be 
increasingly  important  to  encourage  clinicians  to  use  both 
primary  and  secondary  sources. 

Sumniar\ 

EBM  is  a  strategy  that  can  be  used  by  the  busy  clinician 
to  manage  an  ever-increasing  tlow  of  research  data.  The 
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ahiliu  111  clmii-'ums  to  di-'inonvliatL'  analMKul  skill  m  IBM 
is  ot'paianuumi  imporlaiice  ilprimais  and  socundarv  lc\- 
els  of  published  iiiluriuation  arc  {zuing  to  be  used  in  an 
effective  manner  to  positively  affect  patient  care.  Guyatt  et 
al  have  reported  that  quality  of  care  must  be  consistent 
with  best  e\  idcnce;  thus  it  is  important  for  the  clinician  to 
understand  Imw  lo  criiicall\  analyze  both  qualitati\e  and 
quantitative  data  m  order  lo  best  answer  the  questions  that 
are  being —  or  should  be — asked. ' '  Though  Paton  suggested 
that  EBM  is  not  a  panacea  for  improved  medical  interven- 
tion.-^ herein  we  have  argued  that,  rather  than  being  a 
singular  event.  EBM  is  an  acti\e  process  for  elaborating 
and  facilitating  clinical  learning.  In  developing  efficient 
information  management  strategies  through  EBM.  the  cli- 
nician will  then  be  able  to  reproach  Homer-Dixon's  "'In- 
genuity Gap." 
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In  addition  to  mortality,  morhidity.  and  patient  satisfaction,  health-related  quality  of  life  (HRQOL) 
is  an  outcome  of  health  care  as  well  as  a  consequence  of  illness  or  injury.  Consequently,  instruments 
to  assess  HRQOL  have  become  important  outcome  measures  for  the  evaluation  of  health  care.  The 
last  2  decades  have  seen  the  development  of  hundreds  of  HRQOL  instruments,  which  are  increas- 
ingly being  incorporated  in  clinical  trials.  H(»vvever.  for  HRQOL  instruments  to  be  valid  outcome 
measures,  a  variety  of  factors  must  be  addressed,  including  conceptual  and  methodological  issues. 
In  addition,  there  must  be  careful  selection  and  thoughtful  administration.  The  present  report 
discusses  these  issues  in  addition  to  the  scoring  and  interpretation  considerations  for  the  valid 
assessment  of  HRQOL.  We  provide  an  overview  of  generic,  disease-specific,  and  utility  measures. 
Using  disease-specific  instruments  pertinent  to  respiratory  care,  we  discuss  their  validity,  reliability, 
responsiveness,  and  minimum  clinically  important  difference.  We  conclude  with  recommendations 
regarding  which  HRQOL  tools  have  documented  evidence  that  they  are  psychometrically  sound  for 
application  to  research  and  clinical  practice  in  respiratory  care.  At  \  iro/Jv.  healih-ickitcJ  qiialir}-  of 
life,  c'vuk'iicc-hascil  incdiciiw.     [Respir  Care  2()01;46(  I  I  ):1236-12351 
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IntroduiliiMi 

Health  care  professionals,  including  respiratory  thera- 
pists (RTs).  recogni/e  that  illness  and  injury  can  have 
profound  effects  on  a  person's  quality  of  life.  As  early  as 
1947.  the  Work!  Health  Organization  described  health  as  a 
"state  of  complete  physical,  mental  and  social  well  beiiig. 
and  not  merelv  the  absence  of  disease  or  infirmity."'  How  - 
e\er.  most  health  care  services  in  the  past  focused  on  the 
treatment  of  pathophysiology,  with  less  attention  to  the 
whole  person,  including  emotional  and  social  aspects.  In 
today's  climate  of  growing  concern  about  costs  of  health 
care,  professional  accountabiliis.  the  effectiveness  and  ef- 
ficiency of  treatment,  and  equity  of  access  to  care,  health 
care  outcomes  and  ev  idence-based  medicine  have  become 
increasingK  important. 

Health-related  quality  of  life  (HRQOL)  assessments  are 
now  routinely  incorporated  as  outcome  measures  in  ran- 
domized controlled  trials  to  c\aluate  the  effectiveness  ot 
health  care.  Much  has  been  learned  to  incorporate  HRQOL 
measures  into  multicenter  randomized  controlled  trials  with 
little  missing  data.  Gradually,  health  care  is  shifting  from 
a  disease-oriented  approach  to  a  patient-oriented  approach. 
RTs  and  all  other  health  professionals  should  understand 
measures  of  HRQOL  and  realize  their  value,  use.  and  lim- 
itations. 

Concepts  of  Health-Related  Quality  of  Life 

Quality  of  life  can  be  defined  as  an  individual's  overall 
satisfaction  with  life  and  general  sense  of  personal  well 
being.-  Quality  of  life  is  subjective  well  being — a  person"  s 
satisfaction  or  happiness  with  life  in  the  domains  he  or  she 
considers  important.'  Consequently,  quality  of  life  is  com- 
plex, subjective,  and  multidimensional,  involving  the  im- 
portance of  a  domain  to  a  person  and  how  satisfied  a 
person  is  with  that  domain.  In  other  words,  a  person  can 
maintain  a  high  quality  of  life  in  spite  of  dissatisfaction 
with  a  particular  domain  if  that  aspect  of  life  is  relatively 
unimportant  (or  the  person  has  adapted  and  learned  to 
cope).  For  example,  a  person  may  have  severe  asthma  und 
be  restricted  in  the  ability  to  pla\'  sports  yet  still  ha\e  a 
high  quality  ot  lite. 

Numerous  taxonomies  have  been  proposed  to  describe 
quality  of  life,  including  health  status,  physical,  mental, 
and  material  well  being,  relations  with  other  people,  social 
role,  personal  development,  fulfillment,  and  recreation. ■* 
HRQOL  encompasses  the  areas  of  physical  function,  so- 
matic sensation,  psychological  state,  and  social  interac- 
tions that  are  affected  by  one's  health.'  Clearly,  symptoms 
of  illness,  health  perceptions,  and  overall  qualitv  of  life  are 
often  included  in  the  overall  domain  of  HRQOL."  The 
comprehensive  dimensions  of  HRQOL  include  (1)  health 
status/health  perceptions/le\el  ot  wellness  or  illness.  (2) 


junctional  status/abi  I  ii\  to  perl  orm  daily  activities  and  phys- 
ical activity.  (3)  mood/emotional  state  and  response  to 
stressors,  and  (4)  symptoms/perceptions  of  abnormal  phys- 
ical, cognitive,  and/or  emotional  state. 

More  than  54  million  Americans  experience  some  lim- 
itation of  their  activities  as  a  result  of  chronic  health  prob- 
lems. The  Centers  for  Disease  Control  predict  that  the 
prevalence  of  activity  limitations  or  disability  will  increase 
by  about  5(V/f  in  the  United  States  by  the  year  2010  be- 
cause of  the  demographic  shift,  improvements  in  overall 
survival  from  common  illnesses,  and  increased  life  expect- 
ancy.^ HRQOL  is  an  outcome  of  health  care  as  well  as  a 
consequence  of  illness  or  injury.  Some  would  say  that 
HRQOL  is  the  most  important  outcome  of  health  care  and 
also  a  powerful  predictor  of  mortality  and  morbidity.*'  '" 

In  the  past  2  decades  there  has  been  an  exponential 
increase  in  the  study  of  HRQOL  in  clinical  research,  in 
particular  in  the  past  5  years.  For  example,  in  1973  only  5 
articles  listed  "quality  of  life"  as  a  reference  key  word  in 
the  MFDLINK  database:  that  number  grew  to  16.256  in 
I99S.  and  to  128,156  in  our  current  search.  When  limited 
to  e\  idence-based  medicine  reviews,  that  number  drops  to 
63.  and  then  14,  and  then  8  when  limited  further  to  asthma 
and  chronic  obstructive  pulmonary  disease  (COPD).  re- 
specti\ely. 

Important  Criteria  for  Health-Related  Quality  of 
Life  Assessment 

Historicalls.  acknowledgement  that  quality  of  life  is  a 
valid  outcome  measure  has  been  hampered  by  a  variety  of 
factors,  including  the  conceptual  vagueness,  assessment 
tools  of  dubious  validity  and  reliability,  the  inappropriate- 
ness  of  methods,  and  the  weakness  of  statistical  analysis  of 
the  resulting  data."  HRQOL  instrument  development  in- 
volves selection  of  items  that  might  reasonablv  be  mea- 
sured: item  scaling,  item  reduction,  assessment  of  internal 
consistency,  and  determination  of  validity,  reliability,  and 
responsiveness.  Specific  criteria  appiv  to  each  of  these 
aspects  of  development.  Three  additional  criteria  require 
consideration  when  selecting,  using,  interpreting,  and  ap- 
plying  HRQOL  assessments.  First  and  foremost,  the  in- 
struments used  must  be  psychometrically  sound.  Second, 
once  an  instrument  is  developed  and  determined  to  be 
psychometrically  sound,  the  intended  use  of  any  HRQOL 
instrument  is  an  important  consideration  for  its  valid  use. 
That  is,  there  must  be  thoughtful  administration.  Third, 
there  must  be  correct  analvsis  and  inteiprctation.  Table  I 
lists  the  considerations  Un  HRQOL  assessment  described 
herein. 

Psychometric  Properties 

Psychometric  assessment  involves  developing  and  test- 
\n\i  an  HRQOL  instrument  for  its  validitv.  reliahilitv.  re- 


Respiratory  Cark  •  November  2001  Voi,  46  No  1 1 


1237 


Assessment  of  Health-Related  Quality  of  Life 


Tabic  1        Considerations  tor  HRQOL  Assessment 

Clioosing  Identity  of  respondent  (patient,  caregiver, 

instruments  child,  clinician) 

Setting  of  the  evaluation 
Respondent  and  administrative  burden 
Type  of  instrument  used 
Approach  to  evaluation  (general  and/or 

disease-specific) 
PsychomeU^ic  properties  (validity,  reliability. 

responsiveness,  intended  use) 
Properties  of  instrument  under  study 

conditions  (adaptations) 
Coverage 


Types  of 

Short  form  (Likert-type  scale,  visual  analog 

instruments 

scale ) 

Self-assessment  instrument  (by  written  form. 

computer,  phone  recording) 

Interview-administered  form 

Interview  (in  person,  by  phone) 

Clinic-based  survey 

Mail-back  survey 

Intended  use  and 

Intended  use  (evaluative,  discriminative. 

timing 

predictive) 

Timing 

Study  objectives  (risk  to  benefits  and  cost  to 

benefits) 

Natural  history  of  disease  (seasonal 

differences?) 

Baseline  measures 

Time  since  initiating  therapy 

Number  of  assessments  (inlerpretable 

minimum) 

Clinical 

Statistical  significance 

relevance 

Clinical  importance 

Validity  under  study  conditions 

Diverse 

HRQOL  and  effectiveness  research  needs  to 

populatit)n 

represent  increasing  diversity 

Children's 
assessment 


Culturally  sensitive  research  must  include 

cultural  subgroups. 
Need  to  examine  cultural  etiuivalence  of 

HRQOL  measures. 

Administer  to  children  separate  from 
caregivers 

Parent  or  caregiver  serving  as  proxy? 
(which  parent?) 

Reading  level  appropriate  or  interviewer- 
administered 

U.se  of  symbols  instead  of  words 

Reasonable  length/time 

Avoid  slang/regional  terms 


HRQOL  =  heatlh-relaled  qualily  uf  lifi- 


sponsiveness,  uikJ  coverage.  Every  HRQOL  iiistruniont 
must  establish  and  describe  eacii  of  these  psychometric 
properties  to  be  useful  as  a  tool  for  research,  evidence- 
based  medicine,  and  clinical  decision-making.^'-"  Table 
2  provides  an  overview  of  HRQOL  psychometric  proper- 
ties for  nonstatisticians.  The  following  7  sections  elaborate 
these  psychometric  properties. 

Validity.  The  validity  of  an  instrument  is  defined  as  the 
degree  to  which  it  measures  what  it  claims  to  measure.  It 
is  critically  important  to  realize  that  validity  testing  is  not 
an  all-or-none  approach  and  that  calling  an  instrument 
valid  is  relative.  The  validity  of  a  measurement  instruinent 
does  not  refer  to  the  instrument  itself,  but  to  whether  the 
interpretations  of  its  scores  are  justified.  Therefore  it  is 
necessary  when  discussing  HRQOL  assessment  and  eval- 
uating instruments  to  determine  what  evidence  exists  for 
the  validation  of  an  instrument.  Furthermore,  clinical  trial 
protocols  should  incorporate  the  rationale  and  instructions 
for  HRQOL  assessment,  to  assure  validity  within  the  re- 
search study. "^  Clinical  protocols  should  explain  why.  how, 
and  when  HRQOL  assessments  will  be  completed,  provide 
a  justification  for  the  instruments  selected  for  use.  and 
describe  how  the  data  will  be  analyzed.  An  overall  assess- 
ment of  an  instrument's  utility  and  limitations  is  not  es- 
tablished once  and  for  all:  rather,  it  is  giadualh  built  up 
from  cumulative  evidence. 

There  are  3  essential  ways  of  accumulating  e\  idence  for 
the  validity  of  an  instrument;  c(.)nlent-related.  conslruct- 
related.  and  criterion-related.  Content  validity  evaluates 
whether  items  or  groups  of  items  adequately  represent  the 
intended  domains  of  an  instrutnent.  A  common  method  to 
obtain  evidence  about  content  \alidity  involves  the  use  of 
expert  and  lay  panels  to  make  judgments  about  the  clarity, 
comprehensiveness,  and  redundancy  of  items  and  scales  of 
an  instrument.  Developers  of  HRQOL  instruments  must 
assess  whether  the  items  included  comprehensively  repre- 
sent the  important  patient  concerns  for  a  disease  or  group 
of  diseases.  Content  \alidity  is  closely  related  to  the  in- 
tended use  of  an  instrument  and  u  hether  an  instrument  is 
designed  to  be  evaluative,  disciiiiiinaiive,  or  predictive. 
These  concepts  are  elaborated  further  below ,  in  the  section 
on  intended  uses  of  HRQOL  instruments. 

Construct  \alidit\  is  probabh  the  most  difficult  and 
perhaps  most  important  to  establish.  Construct  \alidit_\  is 
established  by  providing  evidence  that  a  proposed  inter- 
pretation of  scores  for  an  instrument  is  based  on  an  estab- 
lished theoretical  construct.  A  construct  is  a  theoretically 
derived  notion  of  the  domains  one  wishes  to  measure. 
Common  methods  to  derive  construct  \alidil\  include  ex- 
amination of  the  logical  relations  that  should  exist  with 
other  measures  or  patterns  of  scores  across  groups  of  in- 
dividuals.  For  example,  if  a  disease-specific  instrutnent 
has  construct  validit).  it  shiuild  be  able  to  discriminate 


1238 


RESPIRAT()R^■  Carl  •  November  2001  Vol  46  No  1 1 


AssESSMRNi  oi  Hi  \i  iM-Ri  I  All  1)  Quality  oi--  Life 


Table  2.      IN>i.hiiinclriL  Properties  of  IIKUOI    lii'.irimicnis  lor  Non-Slalisiiciiins 


Required  Properties 


Content  validity 

Consirucl  validity 

Crileniin  validity 

Reliability 

Responsiveness 

Additional  Properties 


Slallstical  Description 


"Plain  English"  Description  or  Notes 


Groups  or  items  represent  the  intended  domain 


Proposed  interpretation  ol  scores  is  based  on 
an  established  theoretical  construct, 
discriminative  properties 

The  extent  to  which  scores  relate  to  an  ajrrccd 
criterion  (a  gold  standard! 

The  precision  of  an  instrument  or  the  degree 
to  which  it  is  free  from  random  error 

The  sensitivity,  which  is  the  ability  of  an 
instrument  to  detect  change  when  it  occurs 
based  on  longitudinal  data  and  expressed  as 
effect  sizes 


Evidence  that  experts  agree  indicate  that  the 
instrument  asks  questions  on  what  it  claims  to 
measure 

Evidence  that  the  instrument  can  discriminate 
between  persons  with  and  without  the  trail 
(illness) 

Not  possible  for  HRQOL  because  health  is 
subjective  and  there  is  no  single  gold  standard 

Evidence  that  when  there  is  no  change  in  the  patient 
you  achieve  the  same  score 

Evidence  over  time  that  the  instrument  can  detect 
differences  when  comparing  a  group  expected  to 
change  with  a  group  that  is  not  expected  to 
change 


Minimum  clinically 
important  difference 


Cross-sectional 
validity 

Longitudinal  validity 
Concurrent  validitv 


The  smallest  difference  that  a  patient  can 
perceive  in  a  domain  that  is  important  to  the 
patient  that  would  indicate  a  change  in 
patient  management  in  the  absence  of 
excessive  costs  or  undesirable  side  effects 

Relationship  to  disease  reference  measures 


Relationship  over  time 


Relationship  to  other  measures  and  alternative 
forms 


Evidence  that  patients  and  clinicians  understand  and 
agree  how  much  change  in  HRQOL  is  imp<irtant 
enough  to  change  course  of  therapy 


Evidence  that  when  there  is  a  change  in  HRQOL 
score  there  is  also  a  change  in  the  patient"  s 
condition  (eg.  FEV,) 

Evidence  that  the  instrument's  results  are  stable  over 
lime  in  the  same  individuals  when  there  is  no 
change 

Evidence  that  an  instrument  compares  favorably 
with  another  (generally  one  that  is  more 
established)  or  with  other  supporting  data 


HRQOL  =  heallh-rciatcd  nuality  of  life 

FEV  I  =  forced  expiratory  volume  in  Itie  first  second. 


between  persons  who  do  not  have  asthma  and  those  v\  ho 
have  mild,  moderate,  or  severe  asthma. 

Criterion-related  \alidity  shows  the  extent  to  which  the 
scores  from  an  HRQOL  instalment  relate  to  an  agreed 
criterion.  Criterion  measures  are  widely  accepted  mea- 
sures or  gold  standards  of  a  particular  construct.  It  is  not 
possible  to  establish  criterion  validity  for  HRQOL  instru- 
ments because  of  the  subjective  nature  of  the  construct  and 
therefore  the  lack  of  an  accepted  standard. 

In  addition  to  these  forms  of  \alidily.  HRQOL  instru- 
ments should  have  documented  evidence  of  concurrent 
validity,  longitudinal  validity,  or  cross-sectional  validity. 
Concurrent  validity  is  established  by  showing  a  relation- 
ship between  an  HRQOL  instrument  and  other  measures. 
Concurrent  validity  should  also  be  established  among  al- 
ternative forms  of  any  HRQOL  instrument  to  show  com- 
parability when  there  is  more  than  one  version.  Longitu- 
dinal validity  is  established  by  showing  relationships  over 
time,  such  as  showinL'  an  insirimient  has  siabiliiv  mcr  time 


v\hen  there  is  no  change  in  patient  health  status.  Longitu- 
dinal construct  validity  should  be  established  for  an\  eval- 
uative HRQOL  instrument.  Cross-sectional  validity  is  es- 
tablished by  showing  relationships  between  HRQOL 
measures  and  other  disease  reference  measures  such  as 
blood  pressure  or  pulmonary  funciion  lest  results. 

Kelinhility.  Reliability  is  the  accuracy  or  precision  of  an 
instrument,  or  the  degree  to  which  the  instrument  is  free 
from  random  error.'-*  A  reliable  instrument  achic\es  pre- 
cision or  reproducibilitN  of  the  measure.  Reproducibility  is 
established  by  test-retest  reliability.  A  reliable  instrument 
should  achieve  stable  scores  among  respondents  over  time 
u  hen  there  is  no  change  in  the  domain  being  assessed.  For 
instruments  administered  by  an  interviewer,  inter-observer 
and  intra-observer  reliability  is  needed  to  show  agreement 
in  measures  over  time  and  between  interviewers. 

Reliability  also  includes  the  internal  consistency  of  the 
instrument.  Internal  consistoncv  is  esiablisheil  usint:  Cron- 
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bach's  alpha.  \\hKh  piovides  a  coefficient  estimate  of  re- 
liability based  on  all  possible  correlations  between  2  sets 
of  items  within  an  instrument.''^  When  the  instnnnents 
ha\e  dichotomous  response  choices,  such  as  yes/no.  the 
Kuder  Richardson  Fornuila  (HR  20)  is  used.  An  HRQOL 
instrument  shoukl  ha\  e  commonly  accepted  minimum  stan- 
dards for  internal  consistency  reliability  reported  as  an 
alpha  coefficient  of  0. 40-0.95  for  individual  comparisons 
and  0.7  for  group  comparisons.''  A  discriminative  instru- 
ment should  have  high  internal  consistency,  meaning  the 
items  on  the  instrument  relate  to  each  other  and  measure 
the  same  thing.  It  is  not  necessary  for  evaluative  instru- 
ments to  have  high  internal  consistency;  rather  each  item 
must  be  consistent  in  how  it  measures  change  over  time.  A 
discriminative  instrument  must  also  have  high  tcst/retest 
reliability,  thus  minimi/ing  noise. 

Responsiveness.  Responsiveness  refers  to  the  sensitiv- 
ity of  the  instrument — its  ability  to  detect  change.  Respon- 
siveness is  a  measure  of  the  association  between  changes 
in  the  scores  of  an  instrument  and  the  underlying  changes 
in  the  clinical  condition.  Claims  of  an  instrument's  respon- 
siveness should  provide  evidence  that  the  measure  can 
detect  differences  in  outcomes,  even  when  those  differ- 
ences are  small.  For  any  claim  that  an  instrument  is  re- 
sponsive, evidence  should  be  provided  on  the  change  of 
scores,  ideally  expressed  as  effect  sizes.  Claims  for  an 
instrument's  responsiveness  should  be  made  by  comparing 
a  group  that  is  expected  to  change  with  a  group  that  is  not 
expected  to  change,  derived  from  longitudinal  data.  Re- 
sponsiveness can  be  represented  by  the  magnitude  of  the 
change  in  scores  associated  with  a  given  change  in  HRQOL. 
Usually,  disease-specific  HRQOL  instruments  are  more 
responsive  than  generic  instruments. 

Coverage.  The  choice  of  HRQOL  instruments  should  be 
based  on  the  stud>  population,  patient  disease(s),  researcher 
preference,  and  specific  aims  or  intent  for  assessment  of 
HRQOL.  Most  studies  incorporate  a  combination  of  ge- 
neric and  disease-specific  instruments  to  enhance  cover- 
age. Both  sensitivity  and  generalizability  can  be  achieved 
when  a  combination  of  various  types  of  HRQOL  instru- 
ments is  u.sed."'  Generic  instruments  help  achieve  gener- 
alizability because  of  their  applicability  to  large  samples 
with  a  variety  of  diseases.  They  are  ideal  to  assess  condi- 
tions of  comorbidity  and  to  make  comparisons  across  groups 
with  different  diseases.  Disease-specific  instruments  are 
sensitive  to  small  changes  in  HRQOL,  making  them  ideal 
for  evaluative  and  discriminative  purposes.  Utilities  are 
used  to  determine  what  aspects  of  health  the  patient  values 
the  most,  facilitating  decision-making  by  patients  and  pro- 
viders, balancing  costs  with  benefits,  as  well  as  risks  and 
benefits.  With  careful  selection  and  administration  of  ge- 
neric, disease-specific,  and  utility  measures,  broad  cover- 


age is  possible  w  illiout  a  drastic  increase  in  administration 
time  or  burden. 

I  houghtfiil  Administration  and  Use  of 
Heallh-Kehited  Quality  of  Life  Instruments 

Once  the  psychometric  properties  of  instruments  are 
determined,  the  valid  assessment  of  HRQOL  requires  care- 
ful and  considerate  administration.  The  validity  of  any 
HRQOL  instrument  is  jeopaidi/ed  if  the  instrument  is  used 
in  any  way  other  than  originally  intended.  Therefore,  ad- 
ditional validity  evidence  is  needed  whenever  an  HRQOL 
instrument  is  modified  froin  its  original  intention.  No 
change  should  be  made  to  an  HRQOL  instrument  without 
permission  from  the  developer(s).' '' 

The  timing  of  the  HRQOL  assessment  in  the  course  of 
a  clinical  trial  depends  on  the  purpose  (eg,  determining 
whether  treatment  is  having  an  impact  on  disease-related 
HRQOL  or  whether  a  particular  medication  such  as  the- 
ophylline is  having  a  toxic  effect).  All  patients  who  con- 
sent to  participation  in  a  clinical  trial  should  have  a  base- 
line assessment  before  randomization  or  treatment  begins,'** 
The  baseline  assessments  of  HRQOL  allow  comparison  of 
groups  for  balance  of  HRQOL  characteristics  as  well  as 
valid  assessment  of  HRQOL  before  any  knowledge  of 
group  assignment.  Clinical  trial  protocols  should  incorpo- 
rate the  rationale  and  instructions  for  HRQOL  assessment. 
More  recently  there  has  been  a  move  toward  specifying  in 
a  trial  the  exact  HRQOL  hypothesis  and  hi>\\  results  will 
be  inteipreted. 

Intended  Use:  Evaluative,  Discriminative.  Predictive 
Purposes.  As  HRQOL  instruments  differ  in  their  mea- 
surement properties,  this  influences  how  an  instrument 
ought  to  be  u.sed.  A  methodological  framework  for  HRQOL 
instruments  has  been  proposed,  since  the  required  psycho- 
metric properties  differ  according  to  the  intended  purpose, 
which  can  be  classified  as  evaluative,  discriminative,  or 
predictive."  '**  Thus,  when  selecting  an  HRQOL  instru- 
ment, a  clinician  or  researcher  must  consider  why  each 
instrument  under  consideration  was  developed,  because 
there  are  no  specific  criteria  indicating  what  aspects  of  a 
person's  life  should  be  included  in  HRQOL  assessment.-" 
For  any  of  these  instruments,  the  items  do  not  have  to  be 
comprehensive.  Rather,  the  items  must  sample  areas  re- 
lated to  change  in  health  status  (evaluative),  differences 
between  health\  and  unhealthy  persons  (discriminative), 
and  determination  of  disease  severit\  (predicti\e). 

Evaluative  instruments  are  used  to  quantify  the  benefit 
of  a  treatment  during  a  clinical  trial  or  clinical  practice. 
Evaluative  instruments  are  also  used  to  assess  the  benefit 
of  a  community  intervention.  Thus,  evaluative  tools  should 
have  the  potential  to  capture  a  change  in  a  patient's  con- 
dition associated  u ith  an  intervention.  Items  on  an  evalu- 
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;ili\c  mstrumciu  iiuisi  be  coiisisiciil  iii  lieu  they  incasLirc 
change  over  time.  When  a  patient  is  ehnieally  stable,  scores 
on  an  evaluative  HRQOL  instrument  should  not  signifi- 
cantly dit'ler  between  2  points  in  time.  The  measurement 
properties  required  tor  evaluative  instruments  are  respon- 
siveness and  lotigitudinai  validitv. '" 

A  discriminative  instrument  distinguishes  among  indi- 
viduals or  groups  on  the  basis  of  some  underlying  dimen- 
sion at  one  point  in  lime.  Items  for  a  discriminative  HRQOL 
inslmmeni  slmuld  retlect  features  of  daily  living  that  are 
substantially  affected  by  disability  related  to  the  disease  of 
interest.  The  items  should  be  important  to  patients  with 
that  disea.se  and  stable  over  time.  For  exatnple.  with  an 
asthma-specific  instrument,  discriminative  items  might  in 
elude  school  attendance  and  ahilitv  to  participate  in  spoils 
or  other  physical  activities  such  as  running.  The  measure- 
ment properties  required  for  good  discrimination  are  reli- 
ability and  cross-sectional  construct  validity.''' 

A  predictive  instrument  is  used  to  classify  individuals 
into  a  set  of  predefined  categories,  either  concurrently  or 
prospectively,  when  a  gold  standard  is  available.  For  a 
predictive  HRQOL  instrument,  the  items  should  be  able  to 
project  an  associated  criterion  measure  of  the  disease.  For 
example,  decreased  expiratory  tlow  rate  (measured  as 
forced  expiratory  volume  in  the  first  second  IFEV,])  can 
be  used  as  the  criterion  for  classifying  asthma  patients. 
Any  variable  that  predicts  the  airway  reactivity  of  a  patient 
can  be  used  as  an  item  in  an  aslhma-specitlc  predictive 
instrument.  Examples  include  nighttime  awakenings, 
coughing,  shortness  of  breath,  and  wheezing,  which  are 
associated  with  the  criterion  measure  (FEV,).  A  valid  pre- 
dictive HRQOl,  instrument  should  classify  individuals  into 
the  same  category  across  multiple  points  in  time. 

Burden.  Respondent  burden  refers  to  the  time,  energy, 
and  any  other  demands  placed  on  those  to  whom  the  in- 
strument is  administered.  Evidence  should  be  provided 
that  an  instrument  places  no  undue  physical  or  emotional 
strain  on  the  respondent.  The  developers  of  an  instrument 
should  indicate  any  circumstances  when  their  instrument 
is  not  applicable  or  appropriate.  The  amount  of  time  it 
takes  to  complete  an  HRQOL  instrument  is  generally  re- 
lated to  the  number  of  items,  which  should  be  reduced  as 
much  as  possible  to  decrease  the  ainount  of  time  it  takes  to 
complete  the  questionnaire  without  jeopardizing  the  in- 
tended use  or  psychometric  properties.  Increasingly  there 
are  HRQOL  instruments  that  are  short  in  length,  taking 
only  a  few  minutes  to  complete,  that  are  useful  and  valid 
for  a  variety  of  purposes  when  used  as  intended.  An  HRQOL 
instrument  should  provide  intbrmation  on  the  average  and 
range  of  time  needed  for  all  population  groups  for  which 
it  is  intended. 

.'Xdministrative  burden  relers  to  the  amount  of  time  it 
takes  to  administer  the  HRQOL  instrument.  In  adiliiion. 


administrative  burden  relates  to  the  amount  of  time  it  takes 
to  score  and  interpret  data  gathered  from  the  instrument. 
Information  should  be  provided  about  the  average  lime 
and  range  of  time  required  for  a  trained  interviewer  to 
administer  the  instrument.  Alse).  if  specific  resources  such 
as  computers  are  required  for  administration,  scoring,  or 
analysis,  that  should  be  specified.  An  ideal  time  for  ad- 
ministration of  HRQOL  assessments  is  during  the  wait 
time  for  ottlce  or  clinic  visits.  Follow-up  telephone  calls 
and  mailed  surveys  can  be  useful  and  efficient.  There  are 
a  number  of  short,  well  designed,  psychometrically  sound 
instruments  that  have  greatly  reduced  respondent  and  ad- 
ministrative burden,  which  has  facilitated  HRQOL  assess- 
ment for  research  and  clinical  practice.-'  Later  sections 
herein  elaborate  the  specific  instruments  for  use  in  respi- 
ratory care. 

Information  on  the  patient's  reading  level  should  be 
provided,  which  is  especially  important  for  children's 
HRQOL.  Whether  the  instrument  can  be  self-administered 
or  must  be  interviewer-administered  should  also  be  pro- 
vided for  all  population  groups  for  which  the  instrument  is 
intended.  Any  special  requirements  or  requests  that  may 
he  placed  on  respondents,  such  as  the  need  to  have  access 
to  other  medical  data,  should  also  be  reported.  Ideally 
there  should  be  information  provided  on  the  special  con- 
siderations for  interviewer-administration  of  any  instru- 
ment to  respondents  who  are  illiterate  or  have  low  literacy. 

Correct  .\nalysis  and  Interpretation.  HRQOL  assess- 
ment has  steadily  gained  prommence  in  health  care  re- 
search and  practice,  bringing  numerous  issues  to  the  fore- 
front.-- For  example,  it  is  critically  impt)rtant  for  both 
research  and  clinical  purposes  to  demonstrate  the  validity 
of  the  HRQOL  instruments  intended  for  use  in  a  study. 
You  may  recall  from  previous  sections  that  validity  is 
relative:  therefore,  clinical  trial  protocols  should  incorpo- 
rate the  rationale  and  instructions  tor  HRQOL  assessment 
to  assure  validity  within  the  research  study.**-"  Clinical 
protocols  should  explain  why.  how.  and  when  HRQOL 
assessments  will  be  completed,  provide  a  justification  for 
the  instruments  selected  for  use  and  describe  how  the  data 
will  be  analyzed. 

Another  important  consideration  in  the  validation  stud- 
ies of  HRQOL  instruments  is  to  establish  a  priori  predic- 
tions lo  minimize  the  risk  of  inappropriately  rationalizing 
unexpected  findings  after  the  analysis.-'  With  the  absence 
of  an  accepted  standard  for  HRQOL.  construct  validity  can 
be  established  by  showing  correlations  between  the  ques- 
tionnaire and  other  related  outcomes.  For  example,  devel- 
opers of  the  Asthma  Quality  of  Life  Questionnaire  ( AQLQ) 
made  a  priori  predictions  about  the  correlations  they  would 
find  (weak,  moderate,  strong)  between  the  4  domains  of 
the  questionnaire  and  other  outcomes  (air  fiow  limitation. 
generic  c|ualitv  of  life).-' 
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In  addition.  cliiin.;il  pT()t(n.'ols  sluuild  explain  lu)w  sta- 
lisiicall\  sijiniticani  Inulnigs  will  be  used  to  further  assess 
llic  practical  or  chnlcal  importance  of  changes  in  HRQOL 
scores,  following  the  thonghttul  selection  tor  the  intended 
use  of  an  instinincnt.  it  is  important  to  correctly  analyze 
and  interpret  the  HR^OL  data.  As  with  other  outcome 
measures,  statistical  significance  does  not  necessarily 
equate  with  clinical  importance.  Statistical  significance  is 
determined  b>  many  factors,  including  sample  size,  power, 
and  the  properties  of  the  IIKQOL  instrument,  in  addition 
to  the  careful  selection  and  use  ol  msiiuments. 

Clinical  Inipctrtance.  Clinicians  are  generally  able  to 
make  meaningful  interpretations  of  clinical  data,  using  a 
wide  variety  of  physiologic  measures.  For  exainple,  a  10 
mm  Hg  change  in  diastolic  blood  pressure  or  a  0.5  L 
change  in  FEV,  has  clinical  importance.  However,  the 
clinical  importance  of  changes  in  HRQOL  measures  is 
more  elusi\e  because  there  lu-e  no  standardized  units  for 
the  measurement  and  health  professionals  have  less  expe- 
rience using  HRQOL  data. 

Determining  clinically  important  change,  which  recog- 
nizes the  patient's  perception  as  well  as  the  clinical  aspects 
of  case  management  and  outcomes,  can  only  be  done  by 
health  care  professionals  who  have  extensive  experience 
with  the  assessment  instrument,  the  patient  population, 
and  the  individual  patients. -^■-'^  Furthermore,  the  relevance 
of  change  in  scores  depends  on  the  perspective  of  the  user 
of  the  information.  For  example,  small  numerical  changes 
affecting  large  populations  may  be  of  interest  to  policy- 
makers or  epidemiologists,  but  clinicians  may  require  larger 
changes  in  an  individual  patient's  HRQOL  before  consid- 
ering cessation  of  or  alterations  in  treatment.  One  way  to 
handle  this  dilemma  is  to  assess  the  amount  of  change  that 
is  important  and  perceptible  to  the  patient. 

The  most  common  approach  to  describing  clinical  im- 
portance is  the  use  of  the  minimum  clinically  important 
difference  (MCID).  In  addition  to  knowing  the  sensitivity 
of  an  instrument,  it  is  useful  to  know  how  much  change  is 
important.  The  MCID  is  the  smallest  difference  that  pa- 
tients can  perceive  and  that  clinicians  would  care  about.-''-' 
The  MCID  represents  the  smallest  change  in  HRQOL  in  a 
domain  that  is  important  to  a  patient  that  would  indicate  a 
change  in  patient  management  in  the  absence  of  excessive 
costs  or  adverse  effects. 

It  is  possible  to  determine  the  MCID  tor  disease-spe- 
cific instruments,  especially  forevaluati\e  instruments.  For 
example,  researchers  have  determined  that  a  within-sub- 
ject change  of  0.5  on  the  AQLQ  represents  the  minimum 
important  change,  as  compared  to  other  evaluative  crite- 
ria.-' Furthermore,  the  MCID  tor  the  AQLQ  and  its  inter- 
pretations apply  to  the  instrument  as  a  whole,  to  the  indi- 
vidual domains,  and  to  patients  who  improve  and  those 
who  deteriorate.  Although  there  are  no  established  MCTDs 


for  the  most  common  generic  instrument,  the  Medical  Out- 
comes Study  Short  Form  .^6  (more  commonly  known  as 
SF-36),  recent  investigations  into  the  clinical  interpreta- 
tion of  these  scales  using  item-response  theory  offer  prom- 
ise for  the  clinical  interpretation  of  individual  scores.-"-'' 
Recently,  researchers  coinpared  the  MCID  to  the  stan- 
dard error  of  measureinent  to  evaluate  intra-individual 
change  on  both  generic  and  disease-specific  measures."'" 
Findings  from  longitudinal  studies  show  that  a  change 
equivalent  to  one  standard  error  of  measurement  approx- 
imated the  MCID  for  each  domain  of  the  Chronic  Heart 
Disease  Questionnaire"  and  the  Chronic  Respiratory  Dis- 
ease Questionnaire  (CRQ)."'  It  is  usually  not  possible  to 
derive  the  MCID  for  general  measures  because  of  the  in- 
tent and  nature  of  generic  instruments.  However,  the  one 
standard  error  of  measurement  criterion  showed  promise 
(in  those  scales  with  acceptable  reliability  and  variability) 
when  applied  to  the  SF-36  change  scores  for  the  same 
outpatients,  by  reflecting  similar  percentages  of  individu- 
als who  improved,  declined,  or  remained  stable."'"  Fur- 
ther usefulness  of  the  one  standard  error  of  measurement 
criterion  could  be  established  through  additional  research 
of  those  HRQOL  instruments  with  established  MClDs. 
Having  a  numerical  value  such  as  the  MCID  or  the  one 
standard  error  of  measurement  criterion  that  appears  to 
classify  patients  into  various  groups  who  are  either  expe- 
riencing improvement  or  deterioration  in  HRQOL  can  pro- 
vide valuable  information  to  health  care  professionals  and 
patients. -'- 

Personality,  Depression,  and  Health-Related  Quality  of 
Life.  Although  HRQOL  instruments  are  increasingly  used 
as  outcomes  to  inform  health  care  decisions,  the  subjective 
nature  of  HRQOL  cannot  be  overlooked.  Some  individuals 
see  themselves  as  healthy  despite  having  serious  chronic 
illness,  whereas  others  view  themsehes  as  unhealthy  when 
there  is  no  objective  medical  evidence  of  that.  Although 
personality  is  known  to  influence  patients'  ratings  of  their 
own  health,  its  effects  on  measurement  of  HRQOL  are 
poorly  understood.  One  study  provides  evidence  (albeit 
weak.  Level  Ml  evidence)  that  negative  affectivity  (a  gen- 
eral disposition  to  experience  negative  mood  states)  was 
negatively  associated  with  HRQOL  measured  by  the  SF- 
36,  controlling  for  age  and  common  ph\sical  and  mental 
diseases.*'  The  study  showed  that  negative  aflecti\ity  ex- 
plained as  much  as  13.9'7r  of  the  variance  in  HRQOL 
measured  by  SF-36. 

Another  recent  study  described  the  relationships  hetw  een 
HRQOL  and  psychological  variables  relevant  to  asthma, 
indicating  a  significant  negative  correlation  w ith  perceived 
vulnerability,  panic-tear  personality,  and  aspects  of 
HRQOL  in  asthma.'^  Other  research  has  pro\  ided  lurther 
e\  idence  that  asthma  patients  w  ith  more  depressive  symp- 
toms reported  wurse  HRQOL  using  the  AQLQ  than  asthma 
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patients  with  snnilar  Jiscasc  hiii  tower  ticprossive  symp- 
toms.""' Another  ivpoii  liuiiul  ihat  90%-  of  COP[)  pa- 
tients suffered  frum  amieiN  or  depression  as  measured  hy 
the  Hospital  An\iei\  and  Depression  Seale.  eompareil  lo 
52'5{'  of  patients  with  inoperable  lung  cancer. '~  Thus  eh- 
nieians  and  researchers  who  rei\  on  HRQOL  measures 
should  consider  that  personalit\  as  well  as  depression  can 
affect  the  subjective  rating  of  HRQOL.  Further  research  is 
needed  to  establish  the  relationships  between  personalil\ 
characteristics  and  HRQOL  measures.  This  type  of  re- 
search can  facilitate  HRQOL  research  and  the  use  of 
HRQOL  measures  as  an  milciime  to  assess  the  effective- 
ness of  health  care. 

Diverse  Population  Issues 

The  majority  of  HRQOL  instruments  have  been  devel- 
oped among  nonminorit\.  well-educated  people.  Health 
effectiveness  and  HRQOL  research  needs  to  represent  the 
increasing  diversitv  of  cultures  in  the  United  States  and 
throughout  the  workl.  Demographic  projections  for  the 
United  .Slates  population  indicate  that  the  number  of  Lati- 
nos, African  Americans,  Asians,  and  Pacific  Islanders  will 
grow  so  that,  when  Alaska  Natives  and  American  Indians 
are  included.  non-Caucasians  will  make  up  about  half  of 
the  population  by  2050. ''*-''^  Culturally  sensitive  research 
must  include  cultural  subgroups,  and  there  is  a  growing 
need  to  examine  cultural  equivalence  of  HRQOL  mea- 
sures.-*"  Investigating  group  differences  in  perceptions  and 
descriptions  of  HRQOL  for  \  arious  cultures  requires  con- 
sideration of  the  economic,  cultural,  and  social  contexts 
that  shape  those  perceptions. 

The  most  relevant  diverse  populations  in  studies  of 
HRQOL  outcomes  for  medical  effectiv  eness  are  groups  at 
risk  for  poor  outcomes — so  called  vulnerable  populations, 
which  include  w  omen,  children,  the  elderly,  ethnic  people 
of  color,  persons  of  low  socioeconomic  status,  immigrants. 
homosexuals,  and  the  homeless. ■"*■•"  Other  groups  that  have 
been  largely  overlooked  in  HRQOL  research  are  the  cog- 
nitively  impaired,  the  mentally  and  phy  sically  disabled. ■*-■■" 
those  with  limited  English  language  skills,  persons  of  low 
literacy,"''*  and  rural  populations. ■'^  Translation  of  instru- 
ments to  other  languages  and  special  consideration  to  cap- 
ture important  issues  and  meaning  for  various  cultural 
groups  are  increasingly  important  to  HRQOL  research. 
Readers  should  refer  to  the  detailed  papers  b\  Mueller  el 
aH-''  and  Guillemin  et  aH"  if  performing  HRQOL  assess- 
ment in  culturallv  diverse  groups,  to  determine  cross-cul- 
tural adaptation  of  terminology  to  achieve  equivalence  of 
concepts,  constructs,  items,  semantics,  operations,  psycho- 
metrics,  and  criterion  measures. 

Translation  of  an  Instrument  to  Other  I>an};ua);es.     For 

translated  insirumenls,  inloiniatlon  s!i(>uld  be  provided  on 


how  concepiLial  anti  hnguistic  equivalence  was  achieved. 
There  are  several  approaches  to  translation  of  an  HRQOL 
instrument  to  other  languages,  including  single  translation, 
ilouhle-back  translation,  and  translation  by  committee.  Gen- 
erallv.  a  single  translation  is  insufficient  because  it  will 
probably  miss  the  implieil  meaning,  capturing  onlv  the 
literal  meaning.'"  '  It  is  commonly  recommended  that  there 
should  he  at  least  2  forward  translations  from  the  source 
language,  preferably  bv  those  experienced  in  translation  in 
health  status  research,  resulting  in  a  pooled  forvsard  trans- 
lation. Then  there  should  be  at  least  one,  preferably  more, 
backward  translations  to  the  source  language  that  result  in 
another  pooled  translation.  Lay  and  expert  panels  should 
review  this  translation  lo  provide  revisions,  and  a  pilot 
study  should  be  conducted  lo  prov  ide  ev  idence  of  the  com- 
parabililv.' ' 

Children's  Health-Related  Qualitv  of  life 

A  chronic  illness  such  as  asthma  can  produce  consider- 
able stress  in  children,  which  can  affect  phv  sical  and  emo- 
tional health,  school  achievement,  and  social  activities. 
Consequently,  it  is  important  to  determine  children's 
HRQOL.  Chronic  diseases  affect  children  with  various 
impacts  on  the  child  and  his  or  her  caregivers.  For  exam- 
ple, it  is  known  that  the  potential  for  an  asthma  attack  and 
the  care  required  in  dav-to-day  liv ing  can  greailv  affect  the 
qualitv  of  life  of  the  patient  and  the  family.'^  "'  Difficulty 
in  breathing  can  arouse  the  fear  of  death  in  all  individuals, 
and  in  the  child  it  mav  promote  a  sense  of  inferiority  and 
helplessness,  which  can  influence  the  development  of  in- 
dependence.'--"*'-'' In  addition,  asthmatic  children  may 
feel  isolated  from  their  peers,  leading  to  frustration,  anger, 
and  sadness.-"*'-'"''"  A  child's  perception  of  illness  can  be 
quite  different  from  the  actual  condition,  thus  it  wduld  be 
of  substantia!  value  to  understand  the  child's  perceptions 
and  to  individualize  care  accordingly. '■"'' 

Several  reviews  note  the  scarcity  of  instruments  to  as- 
sess HRQOL  in  children  and  the  numerous  methodologi- 
cal and  practical  considerations  for  the  development  of 
adequate  instruments  for  research  and  clinical  purpos- 
es.''-'^  There  are  several  disease-specific  HRQOL  instru- 
ments developed  to  measure  children's  perceptions  of  how 
asthma  affects  their  qualitv  of  life,  and  this  disease  has 
received  the  greatest  attention  bv  HRQOL  researchers.-""' 
SM.hs.w,  The  Pediatric  Quality  of  Life  Questionnaire.^^  the 
Life  Activities  Questionnaire  for  Childhood  Asthma,'"  the 
Childhood  Asthma  Questionnaire  (C.AQ)."  and  the  How 
.Are  You'."*  have  validation  stuilies  with  documented  ev- 
idence of  validity,  reliabilitv .  ami  responsiveness  for  use  in 
clinical  trials.  In  addition,  there  are  disease-specific  instal- 
ments that  have  evidence  of  validitv.  reliability,  and  re- 
sponsiveness in  measuring  HRQOL  in  children  with  can- 
cer.''"' as  well  as  i^eneric  insirimienis  such  as  the  German 
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KINDL'"*  and  the  ClnKI  Hcallh  aiui  Illness  Profile.  Ado- 
lescent l-diiion."-  '•" 

Distress  experieneed  bv  a  child  with  a  chronic  illness 
and  its  eltects  on  HRQOL  may  not  be  adequately  assessed 
b\  an  adiilt.'^-'"'^-'*'  Therefore,  quality  of  life  issues  should 
be  addressed  separately  for  adults  and  children. ''^^^  Child- 
centered  approaches  are  indicated  lor  development  of  dis- 
ease-specific instruments  to  measure  the  impact  of  chronic 
disease  such  as  asthma  on  quality  of  life  as  perceived  by 
children  and  adolescents. '■'•^■*-'"  Understanding  the  child"s 
perceptions  of  his  or  her  HRQOL  by  using  disease-spe- 
cific instruments  designed  for  children  can  enable  devel- 
opment of  care  plans  designed  specifically  to  meet  the 
child's  needs.  Further  evidence  is  needed  to  determine 
how  child-centered  approaches  to  HRQOL  can  impro\e 
health  care  outcomes. 

Administration  of  Health-Related  Quality  of  Life 
Instruments  to  Children 

When  administering  HRQOL  instruments  to  children 
there  are  several  important  considerations.  HRQOL  instru- 
ments for  children  should  be  administered  to  children  sep- 
arate from  caregivers,  to  minimize  bias  and  unwanted 
parental  influence. ^^■^'^  However,  there  are  no  patient-com- 
pleted asthma-specific  instruments  that  have  been  fully 
\alidated  in  children  under  age  7.  It  is  still  controversial 
w  hether  a  caregiver  pro.xy  can  be  used  to  assess  HRQOL 
in  children.""  Guyatt  et  al  concluded  that  in  children  younger 
than  1 1 .  clinicians  can  gain  valuable  information  from 
questioning  both  children  and  parents,  whereas  for  chil- 
dren over  1 1  the  parents  provide  little  additional  informa- 
tion.^'' 

Each  HRQOL  instrument  must  be  culturally  sensitive 
and  age  specific.  Slang  and  regional  or  local  terms  must  be 
avoided  to  enhance  validity.  The  considerations  for  di- 
verse populations  are  equally  important  for  assessment 
and  administration  of  HRQOL  instruments  to  children. 
The  reading  level  must  be  appropriate  for  each  child  for 
valid  assessment.  In  many  cases  the  use  of  symbols  instead 
of  words  is  preferred.'^''  In  addition,  visual  analog  scales, 
where  the  patient  responds  to  a  question  by  making  a 
choice  along  a  continuum,  have  been  effective.^*-^''  When- 
ever there  is  doubt  regarding  the  reading  comprehension 
of  a  child  or  an  adult,  the  HRQOL  instrument  should  be 
inter\iewer-administered.  The  instructions  for  and  validity 
of  interviewer-administered  forms  should  be  determined 
prior  to  the  study. 

For  children  as  well  as  adults,  the  insiruineni  should  be 
reasonable  in  length  and  time  for  completion.  Generally, 
the  shortest  possible  instrument  is  desired  without  sacri- 
ficing validity,  reliability,  or  responsiveness.  Instruments 
having  greater  numbers  of  responses  (eg.  7  choices  or  a 
continuous  scale  such  as  a  \  isual  analog  scale)  can  achieve 


increased  reliability  and  \alidity  without  requiring  addi- 
tional items.  Furthermore,  visual  analog  scales  or  use  of 
7-item  response  scales  allows  detection  of  fine  gradations 
of  change,  thus  increasing  responsiveness,  which  is  crucial 
for  evaluative  HRQOL  instruments. ^«-'*" 

Caregivers'  Health-Related  Quality  of  Life 

It  is  beyond  the  scope  of  this  paper  to  discuss  the  var- 
ious aspects  of  caregivers'  HRQOL  when  a  family  mem- 
ber has  a  chronic  illness  such  as  asthma,  cystic  fibrosis,  or 
acquired  immune  deficiency  syndrome.  However,  it  is 
known  that  caring  for  family  members  who  have  disease 
can  have  profound  effects  on  caregivers'  quality  of  life.'"**'''' 
In  addition,  there  is  evidence  that  the  quality  of  life  of  the 
caregi\er  can  differ  greatly  from  the  quality  of  life  of  the 
person  who  is  i||.'^».''5.'77 

Literature  Review  of  Health-Related 
Quality  of  Life  Instruments 

The  method  we  used  to  undertake  the  literature  review- 
was  adapted  from  the  Cochrane  Collaboration  Handbook.^' 
The  literature  review  was  not  a  formal,  multi-year,  exter- 
nally funded,  systematic  review  incorporating  meta-anal- 
ysis techniques.  Instead,  the  requirements  were  simply  to 
update  RTs  and  other  health  care  professionals  on  the 
existing  knowledge  and  available  evidence  regarding 
HRQOL.  In  addition,  our  intent  is  to  provide  clinicians, 
particularly  RTs.  with  the  information  they  need  to  make 
informed  choices  w  hen  incorporating  HRQOL  instruments 
into  their  research  and  clinical  practice.  The  review  of  the 
literature  incorporated  the  following  steps:  agreeing  on  the 
strategy  for  review,  developing  the  protocol,  assessing  ci- 
tations for  inclusion,  and  writing  the  report. 

Agreeing  on  the  Strategy  for  Review 

Our  strategy  for  review  was  to  identify  the  most  appro- 
priate generic,  disease-specific,  and  utility  measures  for 
assessment  of  HRQOL  with  implications  for  respiratory 
therapy.  Throughout  the  writing  process,  the  authors  met 
to  review  progress.  In  addition  to  formal  research  educa- 
tion, the  authors  ha\e  had  formal  training  and  experience 
in  searching  electronic  databases  such  as  MEDLINE  and 
consulted  with  medical  librarians — an  invaluable  source 
of  assistance. 

Specific  search  terms  to  be  used  in  the  re\iew  were 
developed  through  a  process  of  initial  reading,  past  expe- 
rience w  ith  literature  searching,  and  iterative  learning  dur- 
ing the  review  process.  The  linguistic  and  temporal  frame- 
work we  used  to  identify  HRQOL  instruments  for  use  in 
respiratory  care  was  as  follows: 
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1.  KcMcw  iiiil\  ivpoits  uniicn  iii  |-.ii;jlisli,  oxccjil  Im  Ilic 
portion  ol'this  report  dcscribinj;  diverse  population  issues. 

2.  Review  only  papers  published  sinee  1943.  exeept  for 
key  resources  alread\  in  our  files  describing  foundational 
work  for  particular  HRQOL  instruments. 

3.  Limit  our  re\ieu  of  disease-specific  instruments  to 
asthma.  COPD.  and  sleep-disordered  breathing. 

4.  Focus  the  review  of  generic  and  utility  measures  to 
the  most  common  instruments  with  documented  \alidii\ 
for  use  with  patients  suffering  respiratory  disease. 

5.  Concentrate  on  the  content  of  electronic  databases, 
with  expansion  into  Internet-  and  paper-based  resources  as 
necessary. 

.Asses.sinj;  ('itatii)ns  for  Inclusion  and  \N  ritinj; 
the  Manuscript 

.'\ssessing  the  quality  of  papers  and  reports  was  chal- 
lenging. The  review  focused  on  papers  that  reported  the 
psychometric  properties  and  other  criteria  specified  herein 
and  condensed  in  Tables  1  and  2.  It  was  necessary  to 
review  a  large  number  of  citations  to  ensure  that  as  many 
relevant  papers  as  possible  were  identified  and  included. 
Similarly,  it  was  necessary  to  retrie\e  and  review  full-text 
reports.  Given  the  large  number  of  resources  available  via 
MEDLINE  and  HealthSTAR.  our  review  strictly  adhered 
to  relevant  articles  that  met  the  review  criteria.  Interpre- 
tation of  those  reports  and  preparation  of  the  present  report 
were  undertaken  solely  by  the  authors,  which  presented  a 
substantial  limitation  to  the  comprehensi\eness  and  rigor 
of  the  review .  It  is  important  to  recognize  that  this  process 
is  open  to  criticisms  of  bias  and  that  unaffiliated  reviewers 
can  be  used  to  reduce  the  bias.  In  defense  of  both  ap- 
proaches, reviews  of  the  same  topic  often  disagree,  and 
neither  the  expertise  of  the  reviewer  nor  peer  review  can 
guarantee  the  \alidity  of  a  review.**-  In  some  cases,  we 
refer  readers  to  other  critical  reviews  of  the  topic  or  cite 
pertinent  reviews  to  increase  the  comprehensiveness  and 
usefulness  of  this  report  for  clinicians.  When  choosing 
HRQOL  instruments,  we  suggest  that  clinical  and  research 
teams  consider  this  review  and  also  conduct  their  own 
systematic  review  of  the  literature  to  meet  the  specific 
aims  of  their  study. 

Categories  of  Health-Related  yualil>  of 
Life  Instruments 

There  are  essentially  3  categories  of  HRQOL  instru- 
ment: generic,  disease-specific,  and  utility  measures.  .Some 
distill  the  categorization  to  only  2  realms,  considering  util- 
ity-based instruments  as  a  component  of  generic  instru- 
ments.*'-'*'' Generic  instruments  are  designed  to  incorpo- 
rate multiple  dimensions  of  HRQOL.  such  as  physical, 
social,  and  emotional  dimensions.  Disease-specific  instru- 


ments can  focus  more  attention  on  the  special  concerns  of 
those  afl'ected  by  particular  diseases  or  conditions  of  in- 
terest. The  most  widely  used  instruments  assess  high-prev- 
alence conditions  such  as  asthma.  COPD.  and  congestive 
heart  failure.  More  recently,  generic  instruments  have  been 
modified  for  cystic  fibrosis,  and  there  are  disease-specific 
instruments  for  sleep  apnea  that  have  been  deve- 
loped and  tested  for  psychometric  standards. 

Utility  instruments  are  intended  to  assess  general  health 
using  generic  measures  derived  from  economic  and  deci- 
sion theories.  Utilities  measure  patient  preferences  for 
health  states  and  relate  them  to  death  (eg.  full  health  =  I. 
death  =  0).  Like  a  generic  health  index,  a  utility  measure 
also  yields  a  single  numerical  estimate  of  HRQOL  that 
incorporates  patient  or  societal  choices  for  both  quality  of 
life  and  duration  of  life.  The  following  sections  describe 
the  more  common  HRQOL  instruments,  providing  evi- 
dence of  their  development  and  use. 

(ieneric  Instruments.  Because  of  their  breadth,  generic 
insirunients  are  well  suited  to  the  comparison  of  HRQOL 
among  different  populations  or  diseases.  A  particular  ad- 
vantage of  generic  instruments  is  that  they  allow  compar- 
ison between  a  particular  research  or  clinical  sample  and  a 
broader  population.-'  In  addition,  they  are  more  likely  to 
be  robust  from  systematic  development  and  testing  in  nu- 
merous studies.--  Generic  instruments  are  useful  to  assess 
and  quantify  the  effects  of  comorbidity.**^  A  disadv  antage 
of  generic  instruments  is  that  they  often  pay  little  or  no 
attention  to  specific  features  of  diseases  or  conditions  that 
can  have  profound  effects  on  HRQOL.  Consequently,  ge- 
neric instruments  lack  sensitiv  ity  and  in  many  cases  have 
limited  responsiveness. 

The  most  common  generic  instruments  are  the  Medical 
Outcomes  Study  36-Item  Short  Form  Health  Survev  (SF- 
36).  the  Sickness  Impact  Profile,  the  Nottingham  Health 
Profile,  and  the  KINDL  for  children. 

The  SF-36  was  developed  using  factor  analysis  from  the 
much  longer  batteries  of  items  used  in  the  RAND  Corpo- 
ration's health  insurance  study  experiinent.'*^'*"  The  instru- 
ment takes  less  than  10  minutes  to  complete  and  can  be 
self-administered.  Numerous  studies  have  shown  that  the 
SF-36  is  psychometrically  sound  and  applicable  to  a  range 
of  settings,  which  explains  why  it  has  virtuallv  become  an 
industry  standard  in  the  United  States.-" '*'*-"■'  The  instru- 
ment covers  8  domains:  physical  functioning  (8  questions). 
social  functioning  (2  questions),  role  limitations  due  to 
physical  problems  (4  questions)  and  emotional  problems 
(3  questions),  mental  health  [5  questions),  energy  and  vi- 
tality (4  questions),  pain  (2  questions),  and  general  health 
perceptions  (6  questions).  A  shorter  version,  the  SF-12.  is 
also  av  ailable  and  has  potential  to  capture  side-effects  and 
comorbidity  and  may  have  wider  application  in  large  ran- 
domized controlled  trials  for  economic  evahialion.'''* 
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The  Sickness  Impaei  Picit'ile  includes  12  ureas  ot  activ- 
ii\  and  is  sensitive  lo  a  wide  variety  ot"  conditions.  It 
requires  about  20-30  minutes  to  complete  the  136  items, 
pro\iding  an  overall  score  and  2  domain  scores:  physical 
and  psNchosocial.'"'  The  instrument  has  reported  reliabili- 
ty,'" validity,--^'^'*-'"'  and  responsiveness,^^''''!"'  as  well  as 
research  use  in  a  clinical  trial. -^  It  has  been  compared  to 
clinical  indices  of  asthma  and  disease-specific  quality  of 
lite  measures,  including  the  .AQLQ.-'"**  the  St  George's 
Rcspiraiory  Questionnaire  (SGRQ).'"""-  and  the  AQLQ- 
Marks.'""  with  established  concurrent  validity.  A  recent 
stud>  found  inipro\ed  HRQOL  measured  by  Sickness  Im- 
pact Profile,  with  reduced  hsperintlation  after  lung  xolume 
reduction  surgery."" 

The  Nottingham  Health  Protile  was  developed  to  eval- 
uate perceived  distress  across  various  populations.  It  is  a 
self-administered  instrument  and  requires  10  minutes  to 
complete  the  38  items,  covering  6  dimensions:  physical 
mobility  (8  items),  pain  (8  items),  social  isolation  (5  items), 
emotional  reactions  (9  items),  energy  (3  items),  and  sleep 
(5  items).  Each  dimension  is  based  on  weights  derived 
from  patients  and  nonpatients  (generating  scores  from 
O-lOO).  with  the  higher  score  indicating  greater  health 
problem.  Items  were  derived  from  patient  interviews  and 
differentiation  between  illness  groups,  w  ith  reported  use  in 
research,  including  clinical  trial.'"-'  Scores  are  presented  as 
a  profile  rather  than  an  overall  score. 

Disease-Specific  Instruments.  Specific  HRQOL  mea- 
sures target  ceilam  patient  groups  (eg.  the  elderly),  dis- 
eases (eg,  asthma),  symptoms  (eg,  morning  headache),  or 
domains  (eg,  stress).  Currently  there  are  numerous  dis- 
ease-specific instruments  for  a  variety  of  medical  condi- 
tions, such  as  chronic  lung  disease,  cancer,  arthritis,  gas- 
troenterologic  disorders,  neurologic  diseases,  heart  disease, 
and  a  variety  of  other  diseases.  A  particular  advantage  of 
disease-specific  HRQOL  instruments  is  the  ability  to  eval- 
uate change  in  indi\iduals  or  groups  over  time.  Disease- 
specific  instruments  are  intended  to  detect  small,  mean- 
ingful changes  in  specific  patient  conditions  that  generic 
measures  cannot  delect  because  they  lack  sensitivity.  Ta- 
bles 3  and  4  pro\ide  comprehensive  lists  of  the  currently 
available  HRQOL  instruments  for  asthma  and  for  chronic 
respiratory  diseases  as  identified  by  our  search. 

When  choosing  a  disease-specific  HRQOL  instrument 
for  clinical  or  research  use  in  respiratory  therapy,  care 
should  be  taken  to  determine  that  the  instrument  is  valid 
under  the  specific  circumstances.  The  following  sections 
pro\  ide  a  brief  discussion  of  disease-specific  instruments 
for  asthma.  COPD.  and  sleep-disordered  breathing  from 
our  re\iew  that  have  sufficient  evidence  as  to  the  sounil- 
ness  of  theii'  psychometric  properties. 


Table  .^.       Chninic  Respiratory  Disease  HRQOL  InslninKMUs 


AOMS 

Asthma  Outcomes  Monitoring  System 

AQ20 

Airways  Questionnaire  20 

BDl/TDI 

Baseline  Dyspnea  Index/Transition 

Dyspnea  Index 

CRQ 

Chronic  Respiratory  Questionnaire 

HOI-Type  COPD 

Health  Outcomes  Institute  Types 

Scales-chronic  obstructive 

pulmonary  disease 

MRF  28 

Magucri  Foundation  Respiratory 

Failure  Questionnaire 

OSAPO.SI 

Ohsiructne  Sleep  .-^pnca  Patient- 

Oriented  .Severity  Index 

PFSDQ 

Pulmonary  Function  Status  and 

Dyspnea  Questionnaire 

PFSS 

Pulmonary  Function  Status  Scale 

RIQLQ 

Respirators  Illness  Quality  of  Life 

Questionnaire 

SAQLl 

Calgary  Sleep  Apnea  Quality  of  Life 

Index 

SGRQ 

St  George's  Respiratory  Questionnaire 

SOLQ 

Seattle  Obstructive  Lung  Disease 

Questionnaire 

HROOL  =  heallh-relaled  quality  of  life 

Asthma  Quality  of  Life  Questionnaire  (Juniper).     The 

AQLQ  uses  a  7-point  Likert  scale  to  assess  HRQOL  in 
asthmatic  adults,  using  4  domains:  symptoms,  emotions, 
exposure  to  environmental  stimuli,  and  activity  limita- 
tion.-'■*"•'"*  The  AQLQ  was  originally  designed  in  English 
(in  Canada)  as  an  evaluative  instrument  to  detect  small. 
intra-subject  change  in  HRQOL  as  an  outcome  of  clinical 
trials,  w  ith  demonstrated  \  alidity.'*"  '"*  '"^  reliability. -"*"  and 
responsiveness.-"  '"'^  However,  the  AQLQ  has  been  shown 
to  satisfy  criteria  for  a  discriminative  instrument,  capable 
of  detecting  change  in  HRQOL  across  individuals  or  groups. 
Five  of  the  32  questions  are  patient-specific.  However,  the 
instrument  has  been  modified  to  a  standard  version. 
AQLQ-S.  to  further  facilitate  the  use  of  the  instrument  in 


large  clinical  trials  and  managed  care. 


'"'^  Recently,  the 
AQLQ  has  been  modified  further  to  a  short  form,  the 
Mini-AQLQ.  consisting  of  only  \5  questions  and  demon- 
strating satisfactor>  reliability,  responsiveness,  cross-sec- 
tional \  alidity,  and  longitudinal  validity,  although  in  none 
of  those  properties  does  it  perform  as  well  as  the  original 
AQLQ.""*'"" 

Although  HRQOL  is  strongly  influenced  by  disease  se- 
\eritv.  demographic  and  socioeconomic  factors  may  also 
be  important.""  For  example,  one  study  using  the  SF-36 
and  AQLQ  indicated  that  socioeconomic  status  is  an  ad- 
ditional independent  variable  infiuencing  HRQOL  in 
asthma,  yd  it  was  difficult  to  separate  out  the  particular 
effects  of  race  or  ethnicity.""  Another  study  showed  that 
the  AQLQ  can  be  a  useful  indicator  of  HRQOL  in  low- 
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Tabic  4.       Aslhni;i  IIK(>(M    liislruiiicnls 


AJulls 
AAQ 
ABP 
ACAAI-LQ 

AQ2().  AQ8 

AQLQ  (Jumper) 

AQLQ-M  (Marks) 

ASC 

ASES 

ASL'I 

HOI-Type  Aslhnia 

LIFE-A 


Alliludcs  to  Asihina  Qucsllunnairc 

Asthma  Bother  PrDtllc 

American  College  of  Allergy.  Asthma,  and 

Immunology -I. ilo  Quality 
Airways  Questionnaire  20  and  Airways 

Questionnaire  S 
Asthma  Quality  ot  Lite  Questionnaire 
Asthma  Quality  of  Life  Questionnaire 
Asthma  Symptoms  Checklist 
Asthma  Sell-EITicacy  Scale 
Asthma  Symptom  Utility  Index 
Health  Outcomes  Institute  Type  Scales- 

Asthina 
Life  Activities  Questionnaire  for  Adult 

Asthma 


LWAQ 

Living  With  Asthma  Questionnaire 

SGRQ 

St  George's  Respiratory  Questionnaire 

Children 

AMA 

About  My  Asthma 

CAQ 

Childhood  Asthma  Questionnaires 

HAY 

How  Are  You'.' 

LIFE-C 

Life  Activities  Questionnaire  for  Childhood 

Asthma 

PAQLQ 

Pediatric  Asthma  Quality  of  Life 

Questionnaire 

Caregi\ers 

PACQl.Q 

Pediatric  Asthma  Caregivers  Quality  ol  Lite 

Questionnaire 

HRQOL  =  hcallhrelalcd  qualily  of  Ijfc. 

income  a.sthmatics. ' ' '  The  AQLQ  has  been  used  in  a  num- 
ber of  research  studies,  including  cHnical  trials,' '-  "^  con- 
sistently showing  validity,  reliability,  responsiveness,  and 
evaluative  and  discriminative  properties.'"-'"'''-  One 
study  showed  that  the  AQLQ  has  similar  psychometric 
properties  during  hospitalization  tor  acute  asthma  in  adults 
and  subsequently  in  an  outpatient  setting."'  The  AQLQ 
has  been  translated  into  a  number  of  languages,  including 
French'-"  and  Spanish.'"  with  traiisialions  available  from 
the  developers."' 

Asthma  Quality  of  Life  Questionnaire  (Marks).     The 

AQLQ  ( .Marks)  uses  a  5-poinl  Likerl  scale  to  assess  HRQOL 
of  asthmatic  adults,  using  4  domains:  breathlessness  and 
physical  restrictions,  mood  disturbance,  social  disruption. 
and  concerns  for  health,  it  was  designed  in  English  (in 
Australia)  as  both  an  evaluative  and  discriminative  instru- 
ment to  assess  HRQOL  in  asthmatic  adults.'"""^'"'  Its 
\  alidity.  reliability,  and  responsi\  eness  have  been  reported, 
but  an  MCID  has  not  been  established. '^-''•'-"^  The  modified 
version  of  the  AQLQ  (Marks)  has  also  been  reported  to  be 
a  highly  valid  measure  of  asthma-related  HRQOL.  with 


good  discriminative  ability.'"  One  study  using  the  AQl,Q 
(Marks)  and  the  SF-.^6  showed  that  direct  or  environmen- 
tal tobacco  exposure  prospectively  predicted  increased 
health  care  utilization  for  asthma  and  reduced  HRQOL  in 
asthma  patients.""  A  recent  study  describes  the  modifica- 
tion and  validation  of  the  Asthma-Specific  Quality  of  Life 
Questionnaire  for  Native  American  Adults,  showing  its 
valid  use  uiih  that  population.'"' 

Living  With  Asthma  Questionnaire,  fhe  Living  With 
Asthma  Questionnaire  (LWAQ)  uses  a  3-point  Likert  scale 
to  assess  HRQOL  in  asthmatic  adults,  using  12  domains: 
social/leisure,  sport,  sleep,  holidays,  work  and  other  activ- 
ities, colds,  mobility,  effects  on  others,  medication  use. 
sex.  dysphoric  states,  and  attitudes.  It  was  designed  in 
English  (in  the  United  Kingdom)  as  an  evaluative  and 
discriminative  instrument,  and  has  demonstrated  validi- 
ty.no.i..i,.i4i  reliability.'^"  and  responsiveness.'"'-""'-*^-'-" 
TTie  LWAQ  has  been  used  in  several  research  studies, ""•'■'-"'•" 
and  a  modified,  shoilcnetl  version  is  available.'-'-'' 

Childhood  .\sthma  Questionnaire.  Ihere  are  3  sepa- 
rate pediatric  asthma  scales  grouped  under  the  CAQ.^-^-'"' 
The  CAQ-A  is  designed  for  children  age  4-7.  the  CAQ-B 
is  for  children  8-11.  and  the  CAQ-C  is  for  children  12-16. 
All  3  versions  assess  quality  of  life  and  the  level  of  distress 
caused  by  the  disease  in  children.  CAQ-A  assesses  2  do- 
mains: quality  of  life  and  distress.  CAQ-B  assesses  3  do- 
mains: active  quality  of  life,  passive  quality  of  life,  distress 
and  severity.  CAQ-C  assesses  5  domains:  active  quality  of 
life,  teenage  quality  of  life,  distress,  severity,  and  reactiv- 
ity. Responses  are  in  the  form  of  "smiley"  faces  for  self- 
report  by  children  or  adolescents.  However  the  developers 
indicate  that  the  questionnaires  can  be  completed  with  the 
help  of  the  parent,  at  least  for  younger  children.  The  re- 
sponsiveness and  MCID  have  not  been  reported,  although 
the  original  work  describes  the  questionnaire's  validity 
and  reliability.-^5.56 

Pediatric  Asthma  Quality  of  Life  Questionnaire.     The 

Pediatric  Asthma  Quality  of  Life  Questionnaire  (PAQLQ) 
is  available  in  both  interviewer-administered  and  self-ad- 
ministered fortnats.  designed  in  English  (in  Canada)  for 
asthmatic  children  age  7-17.  The  PAQLQ  assesses  3  do- 
mains: symptoms,  activity  limitation,  and  emotional  func- 
tion. The  activity  domain  includes  3  indiv  iduali/ed  ques- 
tions in  which  the  patient  identifies  activ  ities  that  are  limited 
because  of  asthma.  The  instrument  has  demonstrated  reli- 
ability, validity,  and  lesponsiveness. ■'■'-''''  The  patient  is 
asked  at  each  subsequent  v  isit  how  much  he  or  she  has 
been  bothered  during  each  of  these  3  activities.  Showing 
the  patient  his  or  her  responses  frt)m  previous  visits  has 
been  shown  to  increase  reliability.  The  P.'XQLQ  has  been 
translated  into  over  30  lanuuaues.  includini:  Swedish,'-"' 
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;ind  is  a\;iilablc  Ironi  the  dc\ elopers.'"  There  is  evidence 
that  the  PAQLQ  is  valid  and  reliable  for  assessing  HRQOL 
in  Al'riean-Ameriean  children,  when  interviewer-adminis- 
tered.^'* Clinically  important  iniproNements  in  PAQLQ 
scores  ha\e  been  shown  m  asthmatic  children  who  partic- 
ipated in  a  school-based  asthma  education  program. '■*'' 

St  George's  Respiratory  Questionnaire.      The  SGRQ 

was  de\ eloped  as  a  disease-specific  instrument  tor  use  by 
patients  with  fixed  and  reversible  airway  obstruction  to 
measure  o\erall  health,  daily  life,  and  perceived  well  be- 
ing."" The  SGRQ  was  developed  in  English  (in  the  United 
Kingdom)  and  uses  3  sections  i)r  domains:  Section  I  (Symp- 
toms) covers  symptom  .severity  and  frequency;  Section  II 
(Activities)  covers  activities  that  cause  or  are  limited  by 
breathlessness;  and  Section  III  ( Impacts )  covers  social  func- 
tioning and  psychological  disturbances  resulting  from  air- 
ways disease."'''"'-  Sections  I  and  II  use  a  5-point  Likert 
scale  and  Section  III  uses  a  dichotomous  yes/no  scale.  The 
instrument  has  been  translated  into  several  languag- 
g^,  I42.I4S  15  1  and  it  compared  well  to  visual  analog  scales. '" 
The  SGRQ  can  be  self  administered  or  interviewer-admin- 
istered in  person  or  by  telephone."'-'-'"'^'  The  SGRQ  has 
documented  validity.'"-  reliability.""'"-  and  responsive- 
ness.""'^' It  has  been  used  in  several  research  studies  in 
patients  having  asthma  and/or  COPD,"«i22.i48.i5o-i55  in- 
cluding clinical  trials'-"  '^^^  and  studies  of  the  elderly.'"'  In 
line  study  with  random  allocation  of  asthma  and  COPD 
patients  to  either  a  control  or  intervention  group,  patient 
education  increased  HRQOL  measured  by  the  SGRQ 
among  asthmatics  but  not  among  COPD  patients.'-"  A 
nonrandomized  single-cohort  study  using  the  SGRQ 
showed  that  changes  in  SGRQ  and  SF-36  scores  correlated 
and  that  a  modest  change  in  lung  function  may  be  asso- 
ciated with  clinically  important  gains  in  HRQOL.'-'**  An- 
other study  that  also  used  the  SGRQ  and  SF-36  concluded 
that  the  HRQOL  of  COPD  patients  was  more  clearly  sep- 
arated by  the  level  of  dyspnea  than  by  the  American  Tho- 
racic Society  Disease  Staging.'^**  ''^" 

Chronic  Respiratory  Disease  Questionnaire.     The  CRQ 

is  an  interviewer-administered  questionnaire  using  a  7-item 
modified  Likert  scale  designed  to  measure  physical  and 
emotional  aspects  of  chronic  respiratory  disease  in  4  do- 
mains: dyspnea,  fatigue,  emotional  function,  and  mas- 
tery."'" The  CRQ  is  a  psychometrically-sound  HRQOL 
instrument,  having  well-documented  validity,"'"-"^  reli- 
ability."'"'*'-"'^'*'^ responsiveness.-"  '"^  '"'  an  established 
MCID.^*'**  and  good  evaluative  and  discriminative  prop- 
erties.-''"'"'""''' The  CRQ  was  developed  in  English  (in 
Canada)  and  has  been  translated  into  several  languages,  in- 
cluding Spanish.  French.  Italian,  and  Japanese.-"--"'''"'^-'^- 
The  instrument  and  its  translalions  are  available  from  the 
de\  elopers. "'" 


The  CRQ  has  been  used  in  se\eral  clinical  trials  show- 
ing improvement  in  HRQOL  of  COPD  patients  who  re- 
ceived pulmonary  rehabilitation. "'''^'"-'  j3  agonists.'^-'* 
prednisolone.'"''  or  noninvasive  positive-pressure  ventila- 
tion.'" Additional  (though  not  randomized  controlled) 
studies  have  used  the  CRQ  and  offer  evidence  on  improve- 
ments in  HRQOL  when  COPD  patients  receive  pulmonary 
rehabilitation.'''*  ''"  The  CRQ  has  been  used  and  recently 
modified  for  use  with  cystic  fibrosis  patients. "<=•"*' 

When  used  in  an  outpatient  setting,  one  study  indicated 
that  the  CRQ  pcrtormed  slightly  better  than  the  SGRQ. 
based  on  comparative  analysis. "*■*  Factor  analysis  in  an- 
other study  confirmed  the  original  domain  structure  of  the 
CRQ.  but  not  the  SGRQ.'"^  Howe\er.  the  authors  con- 
cluded that  the  validity,  reliability,  and  responsiveness  did 
not  clearly  favor  one  instrument  over  the  other.  Readers 
should  refer  to  the  review  by  Mahler"*''  for  additional  de- 
tails about  how  HRQOL  should  be  measured  in  COPD 
patients,  using  a  variety  of  generic  and  disease-specific 
measures. 

Calgary  Sleep  Apnea  Quality  of  Life  Index.  This  is  a 
disease-specific,  evaluative  instrument  for  patients  with 
sleep  apnea  to  assess  aspects  of  quality  of  life  that  can  be 
improved  with  treatment."*'  Designed  in  English  in  Can- 
ada, the  Calgary  Sleep  Apnea  Quality  of  Life  Index 
(SAQLI)  has  40  questions  and  assesses  ."^  domains:  role 
functioning,  social  interactions,  emotional  functioning, 
symptoms,  and  treatment-related  symptoms,  using  a  7-point 
Likert  scale.  It  has  established  validity,  reliability,  and 
responsiveness"*''  to  evaluate  the  aspects  of  quality  of  life 
affected  by  sleep  apnea  and  its  treatment.'*"* 

Functional  Outcomes  of  Sleep  Questionnaire.  This  is 
a  disease-specific  functional  status  instrument  designed  to 
evaluate  the  impact  of  disorders  of  excessive  sleepiness  on 
activities  of  daily  living."*"  The  instrument  was  developed 
in  English  (in  the  United  States)  and  u.ses  a  4-point  scale 
(from  no  difficulty  to  extreme  difficulty)  to  rate  the  diffi- 
culty of  performing  an  activity.  The  questionnaire  has  35 
questions  to  assess  5  domains:  activity  level,  vigilance, 
intimacy  and  sexual  relationships,  general  productivity, 
and  social  outcome."*""*"  The  Functional  Outcomes  of 
Sleep  Questionnaire  discriminates  between  thiise  seeking 
medical  attention  for  sleep  disorders  versus  normal  sub- 
jects and  those  with  obstructive  sleep  apnea  and  nornial 
subjects  when  age-  and  gender-matched.'^" '""  The  instru- 
ment has  reported  validity ."**'■'''"  reliability.'**"  and  respon- 
siveness.'"' demonstrating  significant  and  clinically  mean- 
ingful effect  si/es  alter  treatment. 

Table  5  provides  further  description  and  information 
regarding  the  disease-specific  instruments  relevant  to  re- 
spiratory care. 


1248 


Respirator^-  Care  •  November  2001  Voi  46  No  1 1 


Assessment  of  Health-Related  Quality  of  Life 


Tabic  5.      SiipfHinirig  Lilcralurc  lor  the  IJiscasc-Spccilii  llk(,i()l    Irisiiiinicnis 


Disease  and  Imtniment 

Literature  Kelerence 

Number 

ValidiK 

Relinbiliiy 

Reiponsiveneu 

Other  Pnpeiliei 

Clinical  Triali 

Other  Snidiet 

Asthma 

AQLQ-Junipcr 

23.  80.  98.  101.  105 
115-1.^2 

23.  80 

27.  106 

85.98.  105.  no.  120 

107.  108.  112- 
115 

1 10.  i  1 1 

AQLQ-Slandardi/ird 

107 

107 

108 

— 

107,  108 

— 

AQLQ-Junipcr  Mini 

108.  109 

108.  109 

108.  109 

— 

- 

— 

AQLQ- Marks 

135-137 

1.15-137 

1.15-1.37 

100.  130.  135-117.  139 

— 

1.18.  1.19 

AQLQ-Mark.s  Mini 

137 

137 

1.17 

— 

— 

— 

LWAQ  ipcdijlrics) 

130.  140.  141 

140 

101.  1.10,  142-144 

— 

— 

101,  142-145 

PAQLQ  ipcdialrics) 

58.  77.  146 

58.  77.  146 

- 

58.  77.  146 

147 

— 

CAQ  (pedialrics) 

55.56 

55.  56.  49 

- 

55.  56 

— 

- 

PACQLQ  (carcgivcrsl 

49 

— 

49.  77 

— 

— 

147 

COPD 

CRQ 

160-163 

160.  161.  164.  165 

26.  160.  164-167 

160.  163.  166.  168-172 

167.  173-177 

178-184 

SGRQ 

99.  102 

99.  102.  109 

99.  143 

99.  102,  142.  14.1. 
148-153.  184-186 

143 

118.  122.  148. 
150-159 

Sleep  Disonjers 

SAQLI 

187 

187 

187 

187,  188 

— 

— 

Functional  Outcomes  of 

189.  190 

189 

191 

186,  189.  190 

— 

— 

Sleep  Queslionnain; 

onar>  disease 

COPD  =  chronic  ohslnjctivc  pulm 

Other  terms  defined  as  in  Table  4. 

Utility  Measures.  Utility  measures  are  derived  from  eco- 
nomic and  decision  theory  to  yield  a  single  metric  for 
HRQOL.  Utilities  are  numeric  measurements  that  relied 
an  indiNidual's  beliefs  about  the  desirability  of  a  health 
condition,  the  willingness  to  take  risks  to  gain  health,  and 
preferences  for  time  in  terms  of  life  expectancy.''*-  Utilit\ 
measures  are  both  discriminative  and  evaluative.  Discrim- 
inatixe  utility  measures  are  used  to  detect  differences  in 
HRQOL  among  groups, whereas  evaluative  measures  as- 
sess changes  in  HRQOL  with  treatment.  One  example  is 
the  Health  Utilities  Index,  a  multi-attribute  utilitN  index 
that  yields  a  single  utilities  \alue.''" 

The  most  common  methods  for  determining  health  util- 
ities are  the  standard  gamble  and  the  lime  trade-off.  The 
standard  gamble  approach  asks  patients  to  choose  between 
2  alternatives:  maintaining  their  current  health  state  or 
gambling  between  the  potential  of  full  health  or  death.  The 
probability  for  full  health  versus  death  is  varied  until  the 
patient  is  indifferent  between  the  gamble  and  the  chronic 
health  condition.  The  time  trade-off  asks  the  respondent  to 
choose  between  a  longer  life  expectancy  (time)  in  a  lesser 
health  state  or  shorter  life  expectancy  in  a  perfect  or  ex- 
cellent state  of  health.  Preference  values  are  determined 
implicitly,  based  on  individual  responses  to  decision  situ- 
ations. For  example.  "Would  you  rather  live  10  years  with 
a  tracheotomy  or  5  years  in  perfect  health?"  or  "For  how 
many  years  of  perfect  health  would  you  trade  10  years  of 
li\ ing  with  your  disease  as  you  currenth  feel'.'"  The  time 
in  the  stale  of  perfect  health  is  varied  until  the  respondent 


is  indifferent  between  the  choices.  A  score  of  zero  is  equiv- 
alent to  being  dead;  a  score  of  1  is  equivalent  to  perfect 
health.  The  measured  values  for  lime  trade-off  are  reliable 
and  stable:  however,  this  overall  measure  of  HRQOL  does 
not  permit  determination  of  which  aspects  of  health  (emo- 
tional, social,  or  physical)  are  most  important  to  the  indi- 
vidual. 

Utilities  are  increasingly  used  to  make  cost  comparisons 
and  to  evaluate  the  cost-effectiveness  of  health  care. '*'■*■''" 
The  most  common  assessments  include  cost-utility  analy- 
sis and  cost-value  analysis.  Cost  utilities  analysis  incorpo- 
rates utilities  with  quality-adjusted  life  years  (QALYs). 
QALYs  combine  utility,  gains  in  quality  of  life,  and  life 
years  in  a  single  metric.  Such  an  analysis  of  health  makes 
assumptions  that  younger  lives  are  more  valuable  than 
older  lives,  since  geriatric  patients  will  achieve  a  lower 
QALY  because  of  fewer  remaining  life  vears.  riiere  is  also 
the  assumption  that  qualitv  ot  life  is  lower  whenever  there 
is  disability,  based  on  how  the  calculations  are  made.  How- 
ever, there  is  a  subjective  conipoiiciit  lo  qualitv  of  life  that 
the  Q.AL^'  metric  cannot  capture,  C'onsequenllv .  there  have 
been  developments  in  using  cost-value  analysis,  which 
assesses  cost-benefit,  cost-effectiveness,  and  disability-ad- 
justed life  years  rather  than  QALYs.-*- ■■'■' 

Summary 

Assessment  of  HRQOL  is  changing  the  medical  para- 
digm from  a  disease-centered  approach  to  a  patient-cen- 
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icred  approach.  Increasingly,  HRQOL  assessment  has  be- 
come ihe  tool  to  increase  patient  involvement  in  medical 
care  and  decisii>n-niaking.  For  example.  HRQOL  assess- 
ment can  be  used  to  improve  detection  o\  physical  and 
psychosocial  impairments  in  persons  with  acute  or  chronic 
respiratory  conditions.  In  addition,  HRQOL  assessment 
mas  identity  patient  needs  and  areas  of  understanding  to 
lailor  care  for  individual  patients  and  improve  adherence. 
Assessment  of  HRQOL  has  also  proven  to  be  a  useful 
tool  to  clinicians  to  inform  medical  decision-making: 

1.  When  there  is  a  choice  among  miiliiplo  clinically- 
effecti\e  strategies 

2.  When  there  are  trade-offs  between  risk,  benefit,  sur- 
vival, and  cost  of  a  therapy 

3.  When  choosing  between  therapies  for  which  there  is 
only  a  small  difference  in  survival  between  the  therapies, 
or 

4.  When  considering  treating  patients  with  a  symptom- 
atic or  mildly  symptomatic  disease 

Assessment  of  HRQOL  is  also  valuable  to  health  care 
policy  makers  and  epidemiologists  when  making  decisions 
regarding  strategic  planning  and  initiatives  to  improve  the 
costs,  outcomes,  and  accessibility  to  health  care  delivery 
systems.  Increasingly,  HRQOL  assessment  is  an  important 
component  of  comprehensive  health  care  delivery,  affect- 
ing how  effectiveness  is  evaluated  from  societal,  epidemi- 
ological, economic,  provider,  and  patient  points  of  view. 
Consequently,  RTs  should  become  familiar  with  the  most 
common  HRQOL  measures  and  seek  to  incorporate  them 
into  their  clinical  research  and  practice,  using  sound  meth- 
ods for  selection,  use,  and  interpretation  of  those  outcomes. 
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Discussion 

Kowc:  When  you  talked  ahoiil  the 
minimally  clinical  important  differ- 
ence (MCID).  you  slated  that  you  uere 
lookins:  for.  or  that  one  of  the  reqiiire- 
meiits  was.  a  consensus  among  most 
clinicians.  We  generally  don't  use  con- 
sensus among  clinicians.  Wc  use  the 
intormation  from  patients;  we  ask 
them  whether  they  felt  they  were  bet- 
ter and  then  we  determine  the  mini- 
tnally  clinical  important  difference 
(MCID)  from  that.  That's  from  the  pa- 
tient's perspective.  I  wonder  if  you 
could  coinment  on  that  issue. 

Mishoe:  The  patient  perspective  is 
important.  What  1  mean  by  consensus 
is  the  HRQOL  data  linked  back  to  clin- 
ical variables  such  as  improvement  in 
FEV|  or  peak  flow  —  how.  imich 
change,  then,  is  really  important'.'  The 
patient  perspective  is  important,  but 
in  looking  then  from  the  statistical 
data,  there  needs  to  be  some  agree- 
ment as  to  how  much  change.  So 
maybe  you  could  elaborate  on  how 
you're  doing  this  ami  repoiling  it  in 
vour  work. 


Rowe:  If  we  were  to  use  change  in 
pulmonary  function,  nothing  would  be 
important,  because  these  patients'  pul- 
monary function  doesn't  seem  to 
change.  But  they  report  a  marked  dif- 
ference in  their  quality  of  life — how 
they  are  able  to  interact  with  the  en- 
\  ironment,  their  syinptoms,  their  emo- 
tional domain — they  clearly  have  dif- 
ferences in  quality  of  life.  They  can 
detect  that,  so  then  we  can  look  at  it. 
Basically,  what  we  do  is  report  the 
quality  of  life  or  collect  the  quality  of 
life  information  and  then  ask  them. 
"Compared  to  the  last  time  we  asked, 
are  vou  better,  the  same,  or  worse'.'" 
Then  you  examine  ranges  of  improve- 
ment and  decide  what  is  the  MCID  for 
the  patient.  So  if  the  scores  don't 
change — no  difference  between  the  2 
time  periods — that  wouldn't  be  impor- 
tant to  the  patient.  1  couldn't  tell  \ou 
that  as  a  clinician  because  I  don't  have 
asthma.  You  could  go  around  a  table 
of  researchers  ami  ask  them  for  their 
consensus  on  that  change.  They 
couldn't  tell  you.  It  would  be  a  guess. 
Whereas  patients  can  tell  you  very 
clearly  that  they  felt  better  or  worse, 
and  iner  that  period  of  time  you  can 


determine  what  the  MCID  is.  I  think 
the  problem  with  something  like  the 
standard  error  of  the  mean  is  that  it  is 
completely  dependent  on  sample  si/e. 
If  you  ha\e  a  huge  sample  size  such 
that  the  report  suggests  one  standard 
error  of  the  mean  difference  is  mini- 
mally clinically  important,  that  would 
not  make  much  sense  to  the  patient. 

Mishoe:  1  think  because  you're  us- 
ing a  very  responsive,  sensitive  instru- 
ment, you're  able  to  do  that.  When 
you  get  into  the  generic  measures.  I 
think  there  is  some  application  of 
what's  a  clinically  important  differ- 
ence by  using  the  standard  error  of  the 
mean.  Any  other  reactions  or  com- 
ments regarding  that  point'.' 

Guyatt:  Careful!  1  don't  think  \ou 
actually  mean  the  standard  error  of 
the  mean,  which,  as  Brian  [Rowe)  has 
pointed  out,  is  dependent  on  sample 
size.  What  W\rwich  and  her  col- 
leagues are  talking  about  is  the  stan- 
dard error  of  measuremeiu.  which  is 
something  different  and  is  not  depen- 
dent on  sample  size.'- 
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Mishoe:  YouVe  light;  I  mean  the 
.standard  error  (it  tneasurement.  which 
is  the  standani  dc\iaii(in  titiies  the 
square  rinit  iil' diie  minus  the  rcHabil- 
it>  coei'fieient.  I'hank  ydu.  Big  dit'ler- 
ence! 

Flemons:  About  the  MCID.  I  don't 
believe  that  it  has  ever  been  evaluated 
tor  a  generic  instrument,  and  Tm  not 
sure  that  a  generic  instrument  has  ever 
been  developed  to  measure  change 
over  time.  That,  perhaps,  is  the  most 
frustrating  thing,  because  everybody 
loves  the  SF-36;  they  love  to  quote 
changes  in  the  SF-36.  But  I've  never 
found  anybody  who  can  interpret  what 
those  changes  mean.  And  yet  they're 
quoted  over  and  over  again  because 
it's  an  off-the-shelf  instrument.  You 
don't  even  need  to  understand  what 
quality  of  life  is  to  use  it.  Disease- 
specific  quality  of  life  instruments, 
such  as  the  ones  Gordon  [Guyatt]  and 
his  colleagues  have  developed,  offer 
interpretability.  I  don't  know  that 
there's  a  real  role  for  interpreting 
changes  with  therapy  for  a  generic 
quality  of  life  index. 

Mishoe:  The  generic  measures  are 
useful  in  looking  at  co-morbidity  and 
differences  between  groups,  but  not 
necessarily  good  for  intra-individual 
change.  There's  still  usefulness  for 
tools  such  as  the  SF-36.  but  in  terms 
of  evaluating  a  treatment  and  evaluat- 
ing it  in  a  patient  group,  then  a  dis- 
ease-specific instrument  needs  to  be 
included. 

Flemons:  With  respect  to  the  SF- 
36.  if  on  a\erage  patients  improve  20 


points  111  3  out  ol  (S  domains,  since 
each  of  the  domains  is  scored  differ- 
ently. I  have  absolutely  no  idea 
whether,  overall,  patients  are  feeling 
better  or  not.  Unless  we  can  boil  it 
down  more  specifically  1  don't  think 
we're  ever  going  to  really  utilize  those 
data.  I  would  guess  that  95%  of  the 
data  published  right  now  is  on  those 
kiiuls  of  measures  that,  for  my  money. 
ate  uiiiiiterprelable. 

Mishoe:  I  would  agree  with  that, 
and  maybe  we've  spent  way  too  much 
time  and  effort  on  development  and 
use  of  generic  measures,  and  not 
enough  time  and  attention  on  disease- 
specific  measures  that  can  really  cap- 
ture what  we're  interested  in  from  an 
evidence-based  perspective,  research 
perspective,  and  more  importantly  a 
clinical  perspective. 

Flemons:  I'd  like  to  make  one  other 
point,  which  is  that  what  most  people 
would  like  to  know  is.  in  their  expe- 
rience, what  percentage  of  patients 
they  treat  are  actually  going  to  expe- 
rience a  benefit  from  a  particular  treat- 
ment'? Using  an  MCID,  you  can  actu- 
ally get  at  that  percentage,  but  it's 
rarely  reported.  We  continue  to  report 
mean  improvements  with  this  mea- 
surement and  that  measurement,  but 
that  doesn't  really  help  the  everyday 
practitioners  to  know  how  many  pa- 
tients will  actually  benefit  from  it.  That 
wduld  be  the  other  thing  1  would  en- 
courage for  the  outcome  move- 
ment— to  report  results  in  that  respect 
so  they're  more  user-friendly  for  the 
people  who  use  the  information  to 
guide  clinical  decisions. 

Kllrodt:  How  long  do  these  ques- 
tionnaires tend  to  be?  Are  they  useful 
in  clinical  care  or  are  they  useful  only 
as  part  of  trials'?  By  clinical  care.  1 
mean  in  a  doctor's  office.  If  you  have 
a  large  asthma  population,  could  you 
imagine  using  even  some  of  these  dis- 
ease-specific questionnaires  to  help 
guide  your  management  in  that  po|iu- 


lalioti  or  in  a  disease  managemeiit  pro- 
gram? 

Mishoe:  I  do  think  the  really  long 
instruments  are  more  reliable,  but  the 
burden  is  too  big  from  the  respon- 
dent's perspective,  as  well  as  admin- 
istrative. One  of  the  ways  to  have  a 
shorter  instrument  that  is  still  reli- 
able and  responsive  is  to  have  more 
choices  for  each  particular  question 
by  using  a  VAS  (visual  analog  scale] 
or  7-point  scale.  That  is  one  strategy 
that  has  a  lot  of  promise.  The  first 
time  I  ever  used  the  Pediatric  Asthma 
Quality  of  Life  Questionnaire,  and 
there  were  7  different  responses.  I 
thought  "A  person  can't  discriminate 
across  these  seven,  especially  a 
child."  I  had  my  doubts,  but  once 
you've  used  instruments  like  that  you 
really  can  appreciate  them.  Even  the 
SF-36  is  now  available  in  a  shorter 
form,  the  SF-12.  and  probably  the 
SF-3  next.  Who  knows?  There  have 
been  attempts  to  make  the  instru- 
ments shorter  and  still  meet  the  needs 
of  psychometrics  as  well  as  the  clin- 
ical applications. 

Guyatt:  Gi\en  the  time  most  pa- 
tients spend  in  the  doctor's  waiting 
room.  I  don't  think  the  length  of  the 
instrument  is  the  crucial  issue.  You 
can  have  people  fill  it  out  while  sit- 
ting there,  and  it  gives  them  some- 
thing to  do.  The  question  of  whether 
that  adds  anything  to  the  clinical  as- 
sessment is  one  that  has  not  been  thor- 
oughly studied,  and  I  think  the  issue — I 
start  to  wonder  whether  this  is  sup- 
posed to  be  a  substitute  for  talking  to 
your  patient.  To  what  extent  can  cli- 
nicians gain  the  same  information  dur- 
ing their  conversations  with  their  pa- 
tients? Where  it  might  have  potential 
is  with  children.  What  extent  does  the 
pediatrician  get  independent  informa- 
tion from  the  parent  and  child'?  Be- 
cause our  data  with  these  question- 
naires is  that  one  can  get  independent 
information  from  these  questionnaires 
that  sometimes  difter  between  the  par- 
ent and  the  child.  The  issue  that  re- 
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iiuiins  t'pcii  IS  luiu  iiukh  tlo  \iHi  iiciii-  ilic  Iiiik'  Ioi  |kiIk'iii  iiilci.ii.iiiiii  is  so  Mishtic:       In   response   lo  Gordon 

ally  gain  In  then  adniinistriilmii  .iikl  111  Imiiieil    I   iliink  that's  an  exeellent  Guyatt  that  we  do  need  the  evidence 

teriiretation    in   adchiitin    to   the    usual  ciinual    apjiliLahility    of   IIR(,)()I.  and  we  should  pursue  that  evidence; 

interaction  between  patients  and  clini-  measures.  intuitively  it  makes  sense.  When  you 

cians?  uilk  about  HRQOL.  there  is  a  tremen- 

Giiyatt:      It  ma\  he.  I  woiikl  siill  like  dous  clinical   applicability  issue  be- 

Mishoe:       DiiriHL'  the  wail  liiiic  ihc  lo  sec  c\  idciicc  that  il  improves  iliinys.  yond  the  llk(^()l.  research  issues  for 

paliciU   could   complete   llic    insini  lalhci  lluin  llic  mliiilivc  ci|ui\  alent  of  use  of  the  information.  That  would  be 

ment  and  then  the  pro\  ider  could  re-  physiologic  rationale  that  \ou've  of-  a  point  for  future  research,  because 

view  it  as  a  point  of  discussion,  since  fered.  the  evidence  is  currently  lacking. 
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Knowledge 
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Interim  Results 

Next  Steps  for  a  Community-Based  Program 
Summary 


There  are  many  challenges  to  effectively  and  efficiently  translating  evidence  into  practice.  Potential 
strategies  include  (I)  training  more  evidence-based  practitioners  in  the  art  and  science  of  evidence- 
based  medicine.  (2)  enhancing  the  quality  and  a>ailability  of  systematic  reviews,  and  (3)  more 
effectively  linking  evidence-based  practitioners  and  evidence  users  through  comprehensive  behav- 
ioral change  initiatives.  Herein  we  explore  the  third  strategy  and  highlight  (he  key  elements  of 
success  for  a  program  using  behavioral  change  strategies.  We  present  a  clinical  model  based  on 
clear  understanding  of  the  "problem."  a  systematic  approach  to  diagnosis,  selection  of  scientifically 
sound  treatment  options,  and  effective  evaluation  with  appropriate  modification  of  the  treatment 
plan.  A  successful  program  begins  with  effecti\e  team  leadership,  the  expression  of  a  clinically 
compelling  case  for  change,  and  commitment  to  the  pursuit  of  perfection  in  the  delivery  of  key 
e\idence-based  iiiterNcntions.  Ihe  team  nuist  then  diagnose  beha\i()ral  barriers  to  change,  using  a 
systematic  approach  based  on  a  published  rigorous  differential  diagnosis  framework.   Ibis  diag- 
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noslii-  slip  |)i()\i(k's  llu'  tomuliilidii  lor  siUitioii  of  illVctiM'  (lisstiiiiiiiilioii  ;in(l  iiiipkimnliilioii 
strati'^ii's  Kri'iilMU'iUsl  proM'ii  lo  iiiipioM'  proicssi's  dCiari'  and  clinical  (nilcomcs.  I  itiall\  Ilit  team 
must  i\aliialc'  projjrcss  toward  pcrlcition.  rc\ic\\in;i  iiitiriin  data  and  adjusting  tlu  triatnunt 
nuinuii  to  nc'Ml>  diagnosed  harriers.  XNc  then  present  a  specilk  project  iinipn»\inn  pneumococcal 
immuni/ation  lates  in  our  rural  community)  and  interim  results  to  demonstrate  the  use  of  the  frame- 
work in  the  real  world.  Kc\  wonl.s:  piiciinioaHnil  iiiuuiini:aUon.  cvulciuc-hascJ  iiicdu  inc.  IKcspir  Care 
2001:4(1(11):  1258 1258 -12721 


Introduction 

Plnsiciaiis  and  nlhcr  licallh  care  piactilionors  lace  iiiiil 
tiple  challenges  in  providing  state-of-the  art  care  for  their 
patients.  One  of  the  most  daunting  ongoing  challenges  is 
the  translation  of  best  evidence  from  the  medical  literature 
into  the  day-to-day  practice  of  busy  clinicians.  This  chal- 
lenge is  particularly  important  in  the  complex  and  rapidly 
changing  worlds  of  internal  medicine  and  pulmonary  medi- 
cine. 

The  gap  bclweeii  evidence  and  practice  has  recenll) 
been  called  a  chasm.'  The  realistic  potential  solutions  to 
bridging  this  di\ide  (Fig.  I)  include: 

1.  Training  more  practitioners  in  the  art  and  science  ol 
critical  appraisal.  Unfortunately  this  will  be  challenging, 
with  the  observation  that  95'/^  of  practitioners  are  not  en- 
thusiastic about  this  approach.- 

2.  Improving  the  quality  and  accessibility  of  evidence- 
based  summaries.' 

3.  Training  selected  physicians  in  the  skills  of  e\idence- 
based  medicine  (EBM).  including  searching,  critical  ap- 
praisal, enhancing  the  breadth  and  depth  of  cunent  evi- 
dence summaries,  and  effecliN  ely  utilizing  behavior  change 
strategies.'  ' 

Herein  we  focus  on  the  behavior  change  strategies  ol 
this  complex  challenge.  We  will  explore  the  barriers  to 
changing  practitioner  behavior  and  approaches  to  oxer- 
coming  those  barriers.  As  an  example  we  will  use  our 
preliminary  experiences  in  developing  a  health-system- 
wide  program  to  improve  pneumococcal  vaccination  rates 
in  our  rural  community.  Specifically,  we  will: 

1.  Discuss  the  general  challenges  to  changing  practitio- 
ner behavior. 


2.  Focus  on  physician-identified  barriers  to  implement- 
ing guidelines,  using  the  systematic  approach  described  by 
Cabana  et  al.'  This  section  thus  presents  an  approach  to 
differential  diagnosis  of  barriers  to  adherence. 

3.  Present  the  potential  treatment  strategies  to  overcome 
the  barriers.  We  will  begin  with  a  general  overview  of 
dissemination  and  implementation  strategies  and  tactics 
for  which  there  is  compelling  evidence  from  randomized 
controlled  trials  and  multiple  meta-analyses.  We  will  then 
link  specific  guideline  development,  dissemination,  and 
implementation  strategies  to  overcome  the  barriers  to 
change. 

4.  Present  specific  strategies  for  improving  pneumococ- 
cal vaccination  rates  in  various  settings,  including  ambu- 
latory, emergency  room,  and  hospital.  We  will  use  our 
own  health  system  and  observations  from  our  initial  hos- 
pital-based efforts  to  elucidate  an  evidence-based  approach 
to  practice  change. 

Herein  the  term  "guideline"  means  the  expression  of 
recommendations  for  inter\entions.  Readers  should  under- 
stand that  the  terms  "guideline"  and  "recommendation" 
include  practice  parameters,  algorithms,  and  even  consen- 
sus statements.  The  more  rigorous  definition  of  "guide- 
lines" and  the  operational  definition  for  this  paper  is:  "sys- 
tematically developed  statements  to  assist  practitioner  and 
patient  decisions  about  appropriate  health  care  for  specific 
clinical  circumstances. "'^  These  guidelines,  recommenda- 
tions, and  practice  parameters  are  but  an  important  first 
step  in  a  comprehensive  approach  (program)  to  improve 
clinical  management  and  health  outcomes.  Herein  we  as- 
sume that  a  multidisciplinary  team  has  been  assembled 
and  will  guide  the  effort.  In  addition  we  are  assuming  the 
presence  of  credible  leadership  for  the  effort.  These  are 
important  assumptions! 


Daniel  M  Dink-  MD.  Riihin  Diiiiicrivo  MD.  Kenneth  H  Cluiang  MD,  and 
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Challenges  to  Translatinj;  Kvidence  into  I'ractice 

In  this  section  we  explore  the  nature  of  barriers  lo  ev- 
idence-based care,  setting  the  stage  for  a  discussion  of 
hehav ioral  strategies  to  overcome  those  barriers.  .-X  survey 
was  performed  of  British  general  practitioners"  percep- 
tions "of  the  touie  to  evidence-based  medicine."-  This 
article  suiiunarizes  the  results  of  a  c|uestionnaire  distrib- 
uted in   1997  lo  259^  of  all  general  practitioners  in  the 
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EFFICACY 

Outcomes  asscx;iated 
with  an  intervention 
under  ideal 
circumstances 

-  Clinical  tria 
reported  in  literature 

-  Benchmarking 


EFFECTIVENESS 


Outcomes 
associated  with  an 
intervention  in  the 
real  world 

-  Hospital 

-  Outpatient 

-  Across 
Continuum 


•  Systems  to  Translate  Efficacy *■   Effectiveness 

Fig.  1 .  Bridging  the  gap  between  efficacy  and  effectiveness. 


former  Wessex  region  in  south  England.  The  authors  con- 
cluded that: 

•  Most  practitioners  welcomed  EBM  and  agreed  that  it 
would  improve  care. 

•  There  was  a  low  level  of  awareness  of  extracting  jour- 
nals and  other  resources  summarizing  the  evidence  on 
a  particular  topic. 

•  The  major  perceived  barrier  to  evidence-based  prac- 
tice was  lack  of  time. 

•  At  the  time  of  the  survey  few  practitioners  (\T7r )  had 
access  to  MEDLINE  or  the  World  Wide  Web. 

•  Although  most  had  some  understanding  of  EBM  ter- 
minology, few  felt  comfortable  attempting  to  explain 
terms  and  concepts  to  others. 

•  Only  about  5%  of  respondents  felt  that  learning  the 
basic  skills  of  EBM.  including  "".  .  .  identifying  and 
appraising  the  primary  literature  or  systematic  re- 
views," was  the  most  appropriate  method  for  ad\  anc- 
ing  from  opinion-based  medicine  to  EBM. 

•  A  majority  (57't)  thought  that  the  most  appropriate 
way  to  move  from  opinion-based  medicine  to  EBM 
was  "using  evidence-based  guidelines  or  protocols  de- 
veloped by  colleagues  for  use  by  others. "- 

Although  one  could  question  the  generalizability  of  those 
obser\'ations  to  American  primary  care  physicians  and  pul- 
monologists,  it  is  unlikely  that  United  States  or  Canadian 
practitioners  have  any  more  time  or  enthusiasm  for  learn- 
ing the  basic  skills  of  EBM.  Indeed,  these  observations 
rang  true  to  some  of  the  innovators  and  leaders  in  EBM  at 
McMaster  University  when  reflecting  on  their  own  expe- 
riences with  trainees.' 

Therefore  we  will  focus  our  review  on  the  bairiers  to 
implementing  clinical  practice  guidelines  and  the  potential 
behavioral  methods  for  overcoming  these  real  or  perceived 
banners.  We  will  move  from  a  neneral  review  of  barriers 


and  strategies  to  overcome  them  to  a  specific  discussion  of 
improving  rates  of  pneumococcal  vaccination. 

Considerations  in  Developing  a  Behavior-Oriented 
Program  to  Translate  Evidence  into  Practice 

General  Issues 

In  any  health  care  organization,  numerous  opportunities 
exist  for  program  development.  When  a  new  program  is 
brought  forward,  it  is  reasonable  to  assess  the  general 
issues  summarized  in  Table  1.  These  issues  should  be 
addressed  early  rather  than  after  the  program  has  been 
developed,  to  be  sure  insurmountable  bairiers  are  not  en- 
countered far  into  a  project.  Issues  such  as  the  existence  of 
a  real  opportunity  to  imprcn  e  care  and  the  settings  in  which 
the  program  will  be  implemented  must  be  assessed  early. 
In  addition,  the  goals  must  be  assessed,  effectise  leader- 
ship is  essential,  and  institutional  culture  must  be  reviewed. 
These  are  some  of  the  most  imporianl  challenges  for  any 
project.  Again,  we  will  assume  that  a  multidisciplinary 
team  is  in  place  with  effective  leadership  and  that  this 
group  v\  ill  handle  many  of  the  decisions  and  approaches. 
In  general  we  recommend  that  the  complete  team  noi  he 
formed  until  an  assessment  of  opporiunity  has  been  re- 
fined. 

Frame  the  Program:  "Pursuing  Perfection"  Rather 
Than  Just  Improving  Performance 

The  framing  of  goals  in  a  specific  project  or  in  all  in- 
stitutional projects  is  of  utmost  importance.  In  our  expe- 
rience, many  performance  improvement  projects,  even 
those  based  on  strong  evidence  from  the  literatine.  arc 
targeted  at  impro\  ing  performance  from  a  baseline  Icscl  to 
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Table  I.      General  Issues  in  l)e\eliipnig  a  Program  to  Translate  Evidence  into  Practice 


Issue 


1.  Is  there  a  substantial  opportunity  to  impro\e  ^.n^  ' 

a.  What  is  baseline  performance  ' 

b.  What  does  evidence  stale  opportunity  would  be? 

2.  What  should  goal  be? 

.1.  Are  there  personnel  and  evidence-based  leaders  for  the  project? 

4.  What  are  the  settings  (eg,  hospital,  clinics,  private  practices)? 

5.  Who  needs  to  be  involved  to  make  project  successful? 

6.  What  arc  the  practitioner  specific  barriers  to  translating 

evidence  into  practice? 


Comment 


If  no  real  oppi>nuiiii\  exists,  move  on  to  next  project. 

If  performance  is  already  excellent,  opportunity  may  be  small. 

Derive  from  number  needed  to  treat,  absolule  risk  reduction,  current 

performance  compared  to  perfection. 
Perfect  performance 

lOO'r  adherence  with  evidence-based  recommendations  in  eligible  patients 
Beware  lack  of  leadership. 
Different  settings  may  require  different  strategies. 
Consider  physicians,  other  practitioners,  pharmacy,  administration,  and 

house  staff. 
Use  Cabana  et  aH  framework. 


a  benchmark  or  goal  well  below  lOO'^.  For  many  evi- 
dence-based guidelines,  a  goal  of  less  than  100*:^  adher- 
ence tor  eligible  patients  makes  very  little  sense.  For  ex- 
ample, the  evidence  supporting  acetylsalicylic  acid.  jS 
blockers,  and  angiotensin-converting  enzyme  inhibitors 
acutel)  and  at  discharge  for  eligible  patients  admitted  u  iih 
acute  myocardial  infarction  is  compelling.  To  aim  for  90% 
adherence  in  those  patients  from  a  baseline  of  70-80'^f  is 
difficult  to  support.  We  now  frame  such  guidelines  as 
medical  errors.  In  such  cases  we  consider  failure  of  pre- 
scription of  these  essential  interventions  errors  of  omission 
and  therefore  ""pursue  perfection"  (this  term  was  used  in  a 
grant  from  the  Robert  Wood  Johnson  Foundation  i  rather 
than  just  improvement. 

This  approach  requires  broad  institutional  bu\-iii  and 
framing  of  such  projects  as  nonpunitive  and  as  issues  of 
systems  failure,  not  indi\idual  failure.''  .Addressing  goals 
up  front  will  be  particularly  important  in  o\ercoming  sev- 
eral of  the  specific  barriers  addressed  below . 

Assess  Opportunity  to  Improve  Health  Care  and 
Present  in  Real-World  Clinical  Terms 

Before  pursuing  a  project,  an  attempt  should  be  made  to 
quantify  the  opportunity  in  terms  that  are  meaningful  to 
members  of  the  organization.  In  general,  for  clinicians  this 
means  impro\ements  in  clinical  outcomes,  and  for  the 
finance/operational  departments  it  means  real  "bottom  line" 
savings  that  can  be  captured  in  budgets. 

For  clinicians  we  ha\e  found  that  expressions  in  terms 
of  relative  risk,  relative  risk  reduction,  and  even  absolute 
risk  reduction  and  number  needed  to  treat  are  too  abstract 
for  e\  idence  users.  Therefore,  based  on  anecdotal  experi- 
ence,' we  express  opportunities  in  terms  such  as  mortalits 
prevented  or  morbidity  avoided.  We  frame  these  calcula- 
tions based  on  cunent  performance  compared  to  perfect 
performance.  For  example,  when  we  were  developing  out 
stroke  unit  at  Berkshire  Medical  Center,  we  projected  clin- 


ical iinpact  based  on  current  number  of  stroke  patients 
treated  and  a  meta-analysis  of  the  impact  of  stroke  units 
and  teams.  We  did  not  have  a  stroke  unit  or  team  at  the 
beginning  of  the  project.  We  concluded  thai  ilie  absolute 
risk  reduction  for  death  w  ith  a  stroke  unit  compared  to  our 
usual  care  was  4.5'^f  and  for  dependence  or  death  6.4%. 
This  meant  that,  given  225  admissions  per  year  w  ith  stroke, 
we  could  present  10  deaths  in  our  cornmunitx  and  prevent 
about  5  dependencies.'" 


Diagnose  Specific  Beha\ioral  Barriers  to  Success 

As  the  iiiullidisciplinary  team  begins  program  design  it 
should  perform  an  in\entory  of  specific  practitioner  bar- 
riers to  guidelines.  Many  but  not  all  of  these  w  ill  center  on 
physicians.  The  recent  systematic  re\ iew  by  Cabana  et  al 
ma\  be  helpful  as  a  checklist  to  assess  potential  barriers 
and  guide  program  design.  A  barrier  was  defined  as  ".  .  .  any 
factor  that  limits  or  restricts  complete  physician  adherence 
to  a  guideline."-'  The  article  focuses  on  physician  adher- 
ence to  '"guidelines. ■■  The  term  ""guideline""  was  broadly 
defined  in  that  article  and  included  clinical  practice  guide- 
lines, practice  parameters,  clinical  policies,  or  national  con- 
sensus statements.-*  The  authors  developed  a  helpful  frame- 
work  through  a  systematic  literature  review.  The  general 
framework  is  summari/ed  below  and  piesented  in  Table  2 
as  a  checklist. 

The  team  must  remember  that  the  framework  for  barrier 
assessment  was  de\eloped  using  main  stuilies  ol  out-pa- 
tient anil  nonacute  care  inter\enlions.  The  framework  is 
based  on  a  sequence  of  beha\  ior  change  from  know  ledge, 
ihi-ough  attitudes,  to  behavior.  This  framework  is  consis- 
tent with  literature  describing  successive  ""voltage  drops" 
from  knowledge  to  attitudes  to  behavior.  In  one  study 
examining  change  in  performance  in  cesarean  section  prac- 
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Table  2.      Framework  for  Assessing  (Diagnosing)  Physician  Barriers 


Barrier 


Description 


Present/Absent 


Knowledge 

1.  Awareness 

2.  Faniiliariiy 

Aicitudcs 

1.  Agreement  with  potential  specific  recommendations 

(guidelines) 

2.  Agreement  with  guidelmes  in  general 

3.  Outcome  expectancy 

4.  Self  efficacy 

5.  Motivation 

Behavior 

1.  Patient  factors 

2.  Guideline  factors 

3.  Environmental  Factors 


(Adapied  from  Reference  4) 


Unaware  recommendations  exist 
Unaware  of  details  of  recommendations 

Evidence  interpretation 

Patient  applicability 

Confidence  in  developer 

For  example;  too  cookbook,  rigid,  biased,  impractical 

Performance  of  recommendations  will  not  lead  to  desired 

outcome 
Physician  cannot  perforin  recommendations 
Habit/roulines 


Patient  preference  vs  recommendations 

Characteristics  (eg.  complexity),  contradictory  guidelines 

Lack  of  time 

Resources 

Organizational  constraints 

Financial  disincentives 

Malpractice  risk 


tice  based  on  a  Canadian  Consensus  Statement,  investiga- 
tors found:'' 

Knowledge.  About  ^W7r  of  study  physicians  were  aware 
of  the  recommendations,  but  when  tested  on  detailed  knowl- 
edge (familiarity),  only  3%  were  able  to  answer  all  8  ques- 
tions correctly. 

Attitudes.  About  90*^  agreed  w  ith  the  recommendations. 

Behavior.  Thirty-four  percent  of  study  physicians  re- 
ported changes  in  practice  consistent  with  guideline  rec- 
onmiendations. 

Outcomes.  On  chart  review,  almost  no  change  in  prac- 
tice was  detected. 

Further  validation  of  the  Cabana  framework  and  real 
world  utility  will  be  required.  Nevertheless,  as  the  team 
develops  recommendations  and  designs  strategies.  refeiTal 
back  to  the  framework  may  be  helpful  to  assure  that  the 
team  has  addressed  most  or  all  issues.  It  is  very  likely  that 
multiple  barriers  will  be  identified  as  the  team  moves 
through  the  sequence.  It  is  also  highly  likely  that  the  be- 
havior change  strategy  will  need  \o  be  modified  in  real 
time.  Specificalh.  as  the  team  moves  from  overcoming 
know  ledge  barriers  to  altitude  and  behav  ior  barriers,  dif- 
ferent and  potentially  more  intensive  interventions  may  be 
required  and  adjustments  in  strategy  will  be  needed.  Fi- 
nally, as  the  team  examines  interim  data,  it  will  need  to 
refine  its  strategies  as  new  barriers  are  identified.  A  more 
specific  description  of  barriers  derivetl  from  the  Cabana 
article"'  follows: 


Knowledge 

Lack  of  awareness  indicates  that  the  physician  does  not 
know  a  guideline  exists.  This  is  understandable  given  the 
multiple  recommendations  and  sources  confronting  the 
busy  practitioner. 

Lack  of  famUiarity  suggests  that  although  physicians 
may  be  aware  of  a  guideline  they  do  not  have  sufficient 
knowledge  of  the  details  to  act  on  the  recommendation. 

Attitudes 

Lack  of  agreement  with  a  specific  guideline  includes 
multiple  subcategories  such  as  interpretation  of  the  evi- 
dence supporting  the  guideline,  belief  that  the  benefits 
would  not  outweigh  the  risks  or  costs,  applicability  to  a 
patient  population,  oversimplification,  or  lack  of  author 
credibility. 

Lack  of  agreement  with  guidelines  in  general  includes 
general  views  about  guidelines,  such  as  that  they  represent 
"cookbook"  medicine,  reduce  autonomy,  are  not  practical, 
are  biased,  or  lack  credible  authors. 

Liuk  of  self-efficacy  refers  to  the  belief  that  the  practi- 
tioner cannot  effectively  perform  the  intervention  because 
of  lack  of  preparation  or  self-confidence.  This  may  be 
particularly  important  in  preventive  health  counseling  and 
education. 

Lack  if  outconu'  expectancy  refers  to  the  belief  that  a 
specific  intervention  will  not  lead  to  a  particular  conse- 
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i|LiLMico.  I'liiis,  allluniL;h  ,i  phvsKiaii  ma\  ho  contuk'ni  thai 
sho  can  perform  the  iiueiveiiiioii  i  self-efficacy),  she  is  not 
eoinineed  it  will  help  the  patient.  Balaiieine  the  intli\iilual 
patient  and  the  population  impact  ma\  he  an  impoitani 
consideration. 

luiik  of  niolivdlion  or  inertia  of  previous  pnieiiee  ad- 
dresses the  issue  of  reaiiiness  to  ehaniie.  The  mmlel  has 
heeii  well  descnhetl  and  inchnles  a  continuum  of  steps 
inchidini:  pre-contemplation,  contemplation,  preparation, 
action,  and  mamtenance.  Man\  ph\sicLins  are  in  the  pre- 
contemplation  phase  and  thus  are  not  moti\  ated  to  change. 

Behavior 

Beha\ior  includes  3  general  areas: 

Guideline  factors  include  convenience  and  ease  of  use. 
This  may  be  related  to  clarity  of  presentation  or  availabil- 
ity at  the  time  of  use.  In  addition,  the  a\ailability  of  con- 
tlicting  guidelines  may  be  a  substantial  harrier  to  adher- 
ence. 

Patient-related  harriers  derive  from  patient  preferences 
and  values.  As  such,  they  may  or  may  not  be  modifiable. 
This  issue  gets  at  a  fundamental  principle  of  EBM:  the 
need  to  clearly  identify  and  frame  a  health  care  decision, 
address  the  benefits  and  risks  of  an  intervention,  educate 
the  patient  and  family,  and  then  integrate  information  with 
patient  values  to  drive  informed  adherence. 

Environment-related  barriers  are  often  issues  out  of  the 
physician's  direct  or  even  indirect  control.  As  such,  changes 
in  systems  of  care  may  be  required.  These  include  finan- 
cial disincentives,  insufficient  time,  lack  of  reminder  sys- 
tems or  counseling  resources,  or  even  perceived  increa.ses 
in  malpractice  liability. 

Stategies  (Treatment  Options)  to  Overcome  Barriers 
to  Successful  Clinical  (iuideline  Implementation 

Before  proceeding  to  selection  t)f  the  nuiltiple  treatment 
options  it  is  reasonable  to  again  ask: 

Do  we  have  the  necessary  leadership  for  this  program 
(preferably  an  e\  idence-based  opinion  leader)'.'  Do  we  ha\e 
agreement  that  the  pursuit  of  perfection  is  the  goal  of  this 
program?  Do  we  have  a  compelling  case  to  engage  the 
practitioner  community,  expressed  in  real  terms  such  as 
potential  li\es  sa\ed.' 

If  the  answer  is  yes  to  all  those  i|uestions.  the  team  can 
proceed.  There  is  a  substantial  body  of  literature  about 
interventions  that  can  be  used  to  impro\e  adherence  to 
guidelines,  which  includes  multiple  rigorous  randomized 
controlled  trials  and  meta-analyses.  The\  can  he  di\ided 
into  3  general  areas:'"" 

1.  Effective  guideline  development  addresses  issues  of 
evidence  synthesis,  expression,  ami  local  input. 


2.  Effective  guideline  dissemination  includes  the  com- 
munication of  information  to  improve  knowledge  or  skills. 

3.  Effective  guideline  implementation  refers  to  more 
active  dissemination  and  includes  strategies  to  overcome 
behavioral  and  attitudinal  barriers.-* 

Development  of  Clear,  Actionable  (iuidelines 

The  process  by  which  the  team  determines  which  rec- 
ommendations it  will  make,  the  rigor  of  the  development 
process,  and  the  strength  of  evidence  may  well  determine 
acceptability  by  clinicians.  Several  studies  have  addressed 
the  issue  of  guideline  content  and  development  process, 
and  have  concluded  that: 

1.  Guidelines  are  more  likely  to  he  follov\ed  if  they  arc 
evidence-based. '- 

2.  Guidelines  are  less  likely  to  be  followed  if  they  are 
controversial,  incompatible  with  current  \alues,  or  vague 
and  nonspecific.'" 

3.  Guidelines  are  less  likely  to  be  followed  if  they  de- 
mand extra  resources,  require  new  knowledge  or  skills,  or 
provoke  negative  patient  reactions.'- 

4.  Guidelines  developed  internally  have  a  higher  prob- 
ability of  being  effective  than  external  local  or  national 
guidelines."''' 

Thus  there  is  support  from  both  observational  studies'- 
and  systematic  reviews"  '^  that  the  process  of  guideline 
development  is  important.  The  dcNelopment  team  should 
keep  in  mind  that  local  development  does  not  mean  ignor- 
ing national  recommendations  from  credible  organizations 
using  rigorous  development  methods.  It  does  imply.  hov\- 
ever.  that  national  recommendations  require  local  review 
and  endorsement  before  they  will  be  broadly  accepted. 
The  guitleline  development  process  is  one  of  the  key  areas 
in  which  real  expertise  in  identification  of  evidence-based 
resources,  searching,  and  critical  appraisal  is  required.  Ide- 
ally the  person  leading  the  local  guideline  development 
process  is  an  evidence-based  practitioner,  not  just  an  evi- 
dence user,' 

Dissemination  and  Implementation  Strategies 

The  devek)pment  team  has  multiple  options  for  dissem- 
inating and  implementing  its  recommendations  (guide- 
lines). The  simple  reminder  that  "guidelines  do  not  imple- 
ment themselves""^  should  serve  as  a  warning  that  the  hard 
work  of  making  guidelines  work  has  now  begun.  Several 
ap|iidaches  to  categorizing  interventions  have  been  devel- 
oped, Grimshaw  and  Russell"  have  separated  dissemina- 
tion and  implementation  strategies.  In  its  approach,  dis- 
semination includes  communication  to  front-line 
practitioners  in  a  manner  that  sets  the  stage  to  change 
attitudes  and  behavior.  Implementation  can  be  considered 
more  reinforcinii  and  active  in  the  overcomins:  of  barriers.-* 
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In  iv;ilit\ .  potLMili;il  inioi\omions  ;irc  prohably  along  a  spec- 
trum and  are  olk'n  lim.\I  in  ctmihiiiaiioii.  There  is  exten- 
sive, rii^onuis  literature  addressinj;  disseniinalion  aiui  im- 
pienientation.  The  toeus  lias  been  on  changing  practitioner 
behavior  (not  just  physicians).  There  are  multiple  dissem- 
ination and  implementation  strategies  from  which  tochoose. 
These  can  be  considered  treatment  options  lor  the  barriers 
diagnosed  through  the  Cabana  framework  described  above. 
.Since  the  team  knows  which  critical  interventions  will  he 
implemented,  it  can  custom  tailor  its  dissemination  and 
implementation  strategies  for  the  practitioners  and  systems 
within  its  organization.  Table  3  presents  an  overview  of 
ban-iers  to  successful  implementation  and  potential  strat- 
egies to  overcome  them.  Figure  2  summarizes  the  ele- 
ments of  a  successful  behavioral  change  program. 

An  important  first  step  in  any  project  is  identification 
anddevelopment  of  credible  leadership.  Local  opinion  lead- 


ers are  essential  to  success  at  many  phases  of  the  program. 
/MtluHigh  the  litcralLMc  has  emphasized  their  role  in  dis- 
semination, they  can  address  and  solve  multiple  dissemi- 
nation and  implementation  issues.  (Adapted  from  Refer- 
ence 4.) 

Ldcal  Opinion  Leaders.  These  individuals  are  inlluen- 
tial  and  well  respected  providers  who  support  the  program 
and  encourage  their  colleagues  to  participate.  Although  in 
the  literature  their  impact  has  not  been  consistent,  they 
may  improve  adherence  to  process  of  care  measures.  Their 
impact  on  outcomes  is  less  clear."  "'  In  one  randomized 
controlled  trial  of  opinion  leaders  in  M  Minnesota  hospi- 
tals, indiv  iduals  were  selected  using  a  validated  tool.  They 
focused  on  barriers  to  change  and  comparative  perfor- 
mance of  aspirin.  /3  blockers,  lidocaine.  and  thrombolytic 
use  in  acute  myocardial  infarction.  In  the  opinion  leader 
group  a  statistically  significant  impn)vement  was  noted  in 


Table  3.      Framework  for  Overcoming  (Treating)  Specific  Barriers  to  Change 


Challenge/Barrier/Diagnosis 


Strategy/Treatment  Option 


Reference 


General 

1.  Leadership  (evidence-biiscd  practitioner) 

2.  Case  for  chance 


Knov\ledge 

1.  Awareness 

2.  Familiarity 


Attitudes 

1.  Agreement  with  potential  specific  recommendations 
(guidelines) 

2.  Agreement  with  ijuidelines  in  general 


3.  Outcome  expectancy 

4.  Self  efficacy 


5.  Motivation 


Behavior 

1.  Patient  factors 
2    Guideline  factors 


3.  Environmental  factors 


Opinion  leaders 

13-15.  16.  17 

Express  in  real-world  terms. 

knowled'je  b;i 

iseline 

7 

information 

1 

Pursue  perfection 

Traditional  CME 

11.  13-15.  18-21 

Interactive  meetings 

11.  13.  14.  22.  23 

Case-based  CME 

24.  25 

Academic  detailing 

13-15.25 

Academic  detailing 

1.3-15.  25 

Case-based  CME 

24.  25 

Interactive  sessions 

11.  13.  14.  22.  23 

Multifaceted  interventions 

13-15.  18.26 

Academic  detailing 

1.3-15.  25 

Case  for  change 

7 

Small  case-based 

1.3-15.  25 

Academic  detailing 

27-29 

Complementary  providers 

Multifaceted  interventions 

13-15.  18.  26 

Coniplementarv  providers 

27-29 

Case  for  change 
Operational  incentives 

Patient-targeted  interventions 
Academic  detailing 
Operational  incentives 
Interactive  meetings 
Multifaceted  interventions 
Operational  incentives 
Complementary  providers 
Concurrent  reminders 


30-33 

13-15 

1.3-15.  25 

.30-33 

11.  13.  14.  22.  23 

13-15.  18.  26 

30-33 

27-29 

II.  14.  15.  25.  M.  .35 


CME  ="  continuing  medical  education. 
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PURSUING  PERFECTION: 
BEHAVIORAL  FRAMEWORK 


Gl'IDELINF. 


DIAGNOSIS  OF 
BARKIKRS 


TREATMENT 

DISSEMINATION  AND 

IMI'I  IMFNIMIOV 


OUTCOMES 


/ 


Local  const'iisus. 
cvidonct'  -based, 
validated 
recommendations 

Evidence-bused  local 
recommendations 

Kvidcnce-bascd 
national 
recommendations 

Non-cvidencc-based 
local  consensus 

External  national 
[consensus  based) 


Leadership 

Case  for  change 

Knowledge 

•Awareness 
•Familiarity 

Attitudes 

•(juidelines 

•Self-cfficacy 

•Outcome 

expectancy 
•Motivation 

Behavior 

•Guideline 

•Patient 

•Environment 


.S|)ev:irn  eduialiuii.il 
interventions 


Opinion  leaders 

Academic  detailing 

IradiCional  CME 

Mailing  to  targeted 
group 

Publication  in  journal 


MuliifaLcicd 

intervention 
Patient-specific 

reminder  at  time  of 

decision 

•  \crhal 

•  written 

•  electronic 
I'atient-mediatcd 
Practitioner 

incentives 

(operational) 
Patient-specific 

retrospective 

feedback 
General  feedback 
General  reminder 


\  cr>  Good 


Above  average 


Below  average 


Fig.  2.  Behavioral  framework  for  pursuing  perfection.  This  framework  assumes  effective  leadership 
(preferably  an  evidence-based  practitioner).  It  then  serves  as  a  guide  for  a  multidisciplinary  team  to:  (1) 
Identify  rigorous  guidelines  and  develop  local  consensus  around  them;  (2)  Proactively  diagnose  be- 
havioral barriers  through  review  of  column  2.  (3)  Select  dissemination  and  implementation  strategies 
proven  to  be  effective.  Effective  strategies  are  at  the  top  of  the  dissemination  and  implementation 
columns.  By  developing  acceptable,  evidence-based  guidelines,  diagnosing  behavioral  barriers,  and 
"treating"  them  with  effective  dissemination  and  implementation  strategies,  outcomes  are  very  likely  to 
improve  for  patients.  CME      continuing  medical  education.  (Adapted  from  Reference  4.) 


appropriate  use  of"  j3  blockers  and  aspirin,  but  no  change 
was  observed  in  the  use  of  thrombolytics  or  lidocaine.'^ 
The  importance  of  leadership  in  these  programs  linked  to 
improved  implementation  systems  is  paramount.  Although 
not  clearly  staled  in  the  literature,  a  refinement  of  opinion 
leader  qualifications  to  include  being  evidence-based  prac- 
titioners, not  just  e\idence  users,  mas  be  important  and 
worthy  of  study. 

The  team  can  choose  from  the  following  inters enlioiis 
(treatment  options)  for  dissemination; 

Interactive  educational  nieetini>s  include  active  discus- 
sion, role-playing,  and  training  exercises  in  a  conference 
setting.  Such  meetings  have  consistently  demonstrated  ef- 
fectiveness in  promoting  behavior  change."  "'^'--' 

Case-based  continuing  medical  education.  Inlorm;ituin 
is  provided  to  health  care  practitioners  as  clinical  case 
scenarios  with  active  discussion.  This  approach  is  consis- 
tently effective. -■'■-'' 

Academic  detailing.  This  adaptation  of  pharmaceutical 
industry  detailing  uses  trained  persons  who  meet  with  pro- 
\  iders  in  their  own  practice  environment  to  provide  infor- 
mation and  promote  discussion.  This  approach  has  been 
effective  in  changing  prescribing  habits  in  the  pharmaceu- 


tical industry.  The  identification  and  targeting  of  barriers 
to  change  may  be  useful."  '^-^ 

Printed  educational  maicriiils  include  iccommciii.iations 
or  guidelines  that  are  mailed,  hand-delivered,  or  electron- 
ically or  audio-visually  presented  to  providers.  Alone,  these 
materials  ha\e  not  been  shown  to  change  practice,  but 
v\hen  used  as  one  componeni  of  a  multifaceted  interxen- 
tion.  they  have  been  successful."''''''*'' 

Tradiliiinal  continuing  medical  education  that  uses  di- 
dactic Icclures  to  convey  information  to  health  caie  pro- 
viders has  not  been  shown  to  improve  clinical  outcomes. 
This  does  not  mean  that  a  team  should  not  consider  this 
approach  as  part  of  a  more  comprehensive  strategy,  but 
traditional  continuing  medical  education  alone  will  not  result 
ill  improved  perfomiance. " "  ' ''"*  -' 

111  addition  the  team  should  consider  the  follow ing  im- 
plementation .strategies.  If  the  team  foresees  multiple  sub- 
stantial barriers  to  successful  implementation,  a  multifac- 
eted approach  shiiuld  be  considered.  If  the  team  diagnoses 
a  few  specific  barriers,  a  more  "surgical  "  .ipproach.  using 
a  single  implementation  sirategv ,  may  be  appropriate.  Pos- 
sible implementation  strategies  include; 
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Miillijdccifd  iippnuivhcs  employ  a  ciimlimalKin  ol  dis- 
seminatidii  and  implcmciuation  approaches  to  influence 
pan  ider  hcha\  ior.  Tlicsc  may  include  dissemination  strat- 
egies linked  U)  iniplementatinn  strategies.  For  example,  an 
opiniiin  leader  cmiki  provide  conciirreni  feedback  during 
rounds.  .A  multifaceted  approach  has  consistently  demon- 
strated effectiveness.  It  is  unclear,  however,  which  com- 
bination of  strategies  is  most  effective."-"'*'-'' 

Comiirrciu  reminders  are  messages  to  practitioners  to 
perform  a  gi\en  intervention.  They  can  be  delivered  in 
writing,  verbally,  or  through  a  computerized  interaction. 
Guidelines  using  patient-specific  reminders  at  the  time  of 
consultation  are  likely  to  be  effective.  Written  and  elec- 
tronic reminders  appear  to  be  equally  effective.  Verbal 
reminders  have  not  been  as  well  studied."  '^''^■--'^■^■*'^ 

( 'oinpitterized  tools  involve  feedback,  provision  of  guide- 
lines or  algorithms,  and  computer-assisted  diagnosis  and 
medical  record  keeping.  Computerized  reminders  have  been 
most  completely  studied  in  the  out-patient  setting  and  have 
been  shown  to  be  effective.  Computerized  drug  algorithms 
are  effective  in  improving  physician  prescribing.  Comput- 
er-based clinical  decision  support  systems  for  diagnosis 
have  not  been  effective.-'"'-"-"'  A  computer-assisted  man- 
agement program  for  antimicrobials  improved  clinical  and 
financial  outcomes  in  the  intensive  care  unit."*' 

Patient-targeted  inter\-entions  have  also  been  refened 
to  as  patient-mediated  interventions.  Specific  information 
is  sought  from  or  given  to  patients,  who  then  stimulate 
change  in  their  providers.  This  approach  has  been  used  by 
the  pharmaceutical  industry  in  their  direct-to-consumer 
marketing.  Although  some  variability  in  effectiveness  has 
been  seen  in  trials  and  systematic  reviews,  this  is  in  gen- 
eral an  effective  approach.""  This  approach  might  be 
considered  in  improving  follow-up  care  in  areas  such  as 
adherence  to  medication  regimens  at  home  or  enhancing 
adherence  to  immunization  recommendations. 

Nonfmancial  operational  incentives  include  changes  in 
the  patient  care  system  that  enable  the  provider  to  improve 
patient  care.  Such  approaches  can  include  "total  quality 
management/continuous  quality  improvement"  programs 
involving  multidisciplinary  teams  using  systematic  ap- 
proaches. They  may  implement  system,  policy,  or  proce- 
dure changes  in  care.  Changes  that  include  standing  orders 
have  been  effective,  but  other  interventions  surrounding 
the  standing  orders  were  included  in  the  trials.'"  '' 

Complementary  practitioners  are  nonphysicians  who 
take  a  major  role  in  patient  management.  A  limited  num- 
ber of  studies  support  the  expanded  role  of  pharmacists  in 
patient  counseling  and  physician  education.-''  Kollef  et  al 
compared  protocol-directed  ventilator  weaning  (conducted 
by  nurses  and  respiratory  therapists)  to  physician-directed 
weaning,  and  found  that  protocol-directed  weaning  gave 
better  outcomes.-'*  In  a  study  by  Ely  et  al.  a  multidisci- 
plinary team  including  physicians,  nurses,  and  respiratory 


therapists  screened  poieniiallv  eligible  patients  tor  wean- 
ing suitability  and  found  better  outcomes.-'' 

Case  manai>ement  is  the  coordination,  facilitation,  and 
nianagement  of  care  delivery  across  the  health  care  con- 
tinmini.  Studies  of  case  management  have  reported  vari- 
aiile  elfectiveness  in  improving  patient  outcomes  and  de- 
creasing costs.  A  positive  effect  may  be  related  to  disease 
condition  and  specialty  training  of  ca.se  managers.'*-'*^ 

Audit  and  feedback  is  the  provision  of  retrospective  feed- 
back of  clinical  performance  to  providers.  It  may  include 
comparisons  with  other  providers  and/or  specific  recom- 
mendations for  improvement.  Studies  have  reported 
variable  effectiveness.  Audit  and  feedback  alone  modestly 
improves  provider  prescribing  and  test  ordering  behav- 

The  leani  can  select  from  the  above  dissemination  and 
implementation  options  to  custom  tailor  a  treatment  strat- 
egy based  on  effectiveness  of  interventions,  barriers  within 
their  organization,  and  resources  available  to  the  team.  If 
the  organization  has  not  engaged  in  these  types  of  activi- 
ties in  the  past;  or  if  there  is  a  substantial  gap  between 
current  performance  and  perfect  performance,  a  multifac- 
eted approach  should  be  considered.  Obviously  many  ap- 
proaches are  possible.  The  team  should  remember  that 
strategies  (treatments)  for  perceived  barriers  will  probably 
require  constant  re-evaluation  as  the  program  is  imple- 
mented and  interim  analyses  are  performed.  Barriers  not 
diagnosed  early  in  the  program  may  become  "painfully" 
clear  over  time. 


Development  and  Implementation  of  a  Hospital- 
Based  Program  to  Improve  Pneumococcal 
Vaccination  Rates 


In  this  section  we  discuss  our  approach  to  developing 
and  implementing  a  program  to  improve  the  pneumococ- 
cal vaccination  rates  for  our  community.  We  will  describe 
the  first  phase  of  this  program,  which  has  focused  on 
identifying  high-risk  hospitalized  patients  and  vaccinating 
them  during  their  in-patient  stay.  We  will  present  interim 
results  and  planned  changes  to  improving  adherence.  We 
will  also  describe  a  unique  intervention — multidisciplinary 
rounds — that  effectively  engages  all  caregivers,  including 
house  staff,  in  improving  performance.  Fortunately,  we 
had  an  evidence-based  opinion  leader  to  develop  and  im- 
plement this  program. 

Selection  of  Program 

The  leader  of  this  project,  the  tlirector  ol  the  intensive 
care  unit  and  a  pulmonologist,  chose  improved  pncunn)- 
coccal  vaccination  for  multiple  reasons,  including: 
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•  IVisoiKil  ohsLMAalidM  III  tlic  luispiuil  .iiul  iiUciisnc  c;iic 
unit  found  that  invasive  pncuiiui(.oi.cal  disease  was 
devastating  and  that,  despite  aiitihioties.  it  continued 
to  cause  substantial  niorbidil>  ami  inoilalits 

•  Bcnchinaikinu  inl'oiniation  troni  the  Massacluisclts 
Peer  Review  Organization  concluded  that  national, 
state,  and  local  immuni/aiion  practices  could  be  sub- 
stantiall\  improNcd."'" 

•  Baseline  pert'orniance  dcnionstriitetl  thai  H' (  ot  pa- 
tients hospiiali/cd  with  pncunionia  at  our  institution 
had  their  pneumococcal  \accination  status  assessed 
and  vaccination  ottered  (Massachusetts  Peer  Review 
Organi/aiion  chart  review). 

•  Ihe  23  capsular  types  in  the  \  accinc  represent  at  least 
859f  of  the  serotypes  causing  invasive  disease  and  the 
6  serotypes  most  frequently  associated  with  invasive 
drug-resistant  pneumococcal  infection  in  the  United 
States  are  represented  in  the  vaccine.-"*  The  vaccine  is 
about  699!-  effective  in  preventing  invasive  pneumo- 
coccal disease.-"* 

•  Literature  noting  that  reactions  to  revaccinatiini  of 
patients  after  4  years,  although  associated  with  more 
frequent  local  reactions,  were  not  associated  w  ith  more 
systemic  reactions.-"* 

•  Two  thirds  of  persons  with  serious  pneumococcal  dis- 
ease have  been  hospitalized  within  the  previous  4 
years.-''' 

•  Reports  of  successful  hospital-based  programs  showed 
improving  pneumococcal  vaccination  status.-*''  ^- 

•  Predictions  that  if  the  hospital-based  pneumococcal 
vaccination  program  could  be  leveraged  to  all  high- 
risk  patients  in  the  community  through  improved  in- 
patient performance  and  comniunity  outreach  pro- 
grams, 9  cases  of  invasive  pneumococcal  disease  and 
3  deaths  coukl  be  prevented  each  vear  in  our  commu- 
nity (see  Appendix  1  for  calculations). 

Those  observations  trom  the  literature  anil  review  of  our 
own  institutional  pertormance  drove  the  teani  to  develop 
and  implement  the  program.  This  same  information  was 
used  to  "make  the  case"  to  community  physicians,  house 
staff,  care  management,  and  nursing  that  this  program  was 
worth  pursuing. 


Setting  Goals 

The  team  chose  perfect  performance  (1007f  adherence 
to  the  guidelines)  for  the  in-hospital  phase  of  the  prt)ject. 


Asscssnu-nt  of  Harriers  to  Adherence  Inr  the  iiospilal 
Phase 

The  team  assessed  knowledge,  attiludinal,  and  behav- 
ioral barriers  and  developed  specific  strategics  by  which  to 
overcome  them.  They  developed  a  multifaceted  approach 
lo  improve  performance. 

Knowledne 

Lack  iij  ii\uin'iH"is.  The  team  chose  to  present  "the  case" 
for  a  hospital-ba.sed  program  in  multiple  continuing-med- 
ical-education-type  settings.  An  expert  from  the  Massa- 
chusetts Health  Department  presented  at  medical  grand 
rounds.  The  team  leader  then  presented  at  multiple  medi- 
cal staff  meetings,  reinforcing  the  scientific  justification 
and  encouraging  active  discussion  of  risks  and  benefits. 

Lack  of  familiarity.  Brief  summaries  defining  candi- 
dates for  vaccination  or  revaccination  were  distributed  to 
medical  staff  and  made  available  on  patient  charts,  thus 
obv  iating  the  need  for  practitioners  to  remember  guideline 
details  (see  Appendix  2.  guideline  and  physician  order 
sheet).  In  addition,  multiple  small-group  interactive  ses- 
sions w  ith  the  medicine  house  staff,  reviewing  the  science 
and  "the  case"  for  change,  were  presented.  The  leader 
addressed  concerns  about  complications  secondary  to  re- 
vaccination  by  presenting  Centers  for  Disease  Control  lit- 
erature.^^ 

Attitudes 

Lack  of  agreeinent  with  specific  guideline'.  Most  of  the 
issues  around  the  pneumococcal  vaccine  guideline  were 
addressed  through  the  specific  information  used  by  the 
team  leader  to  "make  the  case." 

Lack  of  agreement  with  guidelines  in  general.  This 
project  was  initiated  after  several  highly  successful  guide- 
line projects  in  stroke  and  secondary  prevention  in  cardio- 
vascular  disease.  The  medical  staff  and  house  staff  were 
therefore  relatively  comfortable  with  guidelines  in  general. 
Thus,  this  was  not  a  substantial  barrier. 

Luck  of  self-efficacy.  This  was  not  an  issue  w  ith  this 
intervention. 

Lack  of  outcome  expectancy.  This  was  addressed  by 
"making  the  case"  to  practitioners.  The  more  global  com- 
munity view  was  thus  easier  to  understand. 

Lack  of  motivation/inertia.  Ihis  issue  was  addressed 
by  developing  simple  implementation  strategies,  includ- 
ing pre-printed  guidelines  and  order  sheet  placed  in 
charts  (Appendix  2). 

Behavior 

Guideline  futors.  The  simple  guideline  that  also  served 
as  an  order  form  (Appendix  2)  was  provided  on  each  chmt. 
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Issues  regarding  the  ease  ot  ils  a\ailahjlity  maj  have  been 
a  problem  (see  below). 

Patient-related  factors.  Patienl-iclalcd  factors  did  not 
appear  to  be  a  problem  lor  this  particular  guideline. 

Envinnuuciit-n'hiicd  factors.  Environment-related  fac- 
tors v\ere  not  perceived  to  be  a  prt)blem.  The  hospital  was 
actualK  reimbursed  separalely  for  pneinnococcal  vaccine^'* 
and  physicians"  time  expenditure  was  kept  to  a  mininiuiii 
through  house  staff  ordering  and  the  use  of  the  guideline 
and  order  sheet.  .-X  rennnder  system  focusing  on  the  house 
staff  was  initiated  through  multi-disciplinary  rounds  (see 
below).  We  also  created  an  immunization  profile  in  the 
permanent  patient  registration.  This  made  it  easier  to  track 
progress  and  avoid  inappropriate  reminders  to  physicians 
and  unnecessary  vaccinations  to  patients.  This  system  au- 
tomatically notifies  physicians"  offices  that  the  vaccina- 
tion has  been  given. 


Multidisciplinary  Rounds 

Early  in  2001  the  Internal  Medicine  Program  at  Berk- 
shire Medical  Center  initiated  a  series  of  1-hour  rounds  3 
times  per  week  to  review  all  ward  teaching  cases  and  focus 
on  key  interventions.  These  rounds  included: 

1.  All  residents  on  ward  rotations 

2.  Chair  of  medicine  or  associate  director  of  the  training 
program 

3.  Chief  resident 

4.  Care  management  personnel 

5.  Nurse  managers  from  all  medical  wards 

6.  Patient  safety  officer 

7.  Representative  from  operations 

Checklists  covering  essentials  for  patients  with  heart 
disease,  stroke,  pneumonia,  and  diabetes  are  presented  on 
a  board  and  match  checklists  in  patient  charts.  House  staff 
are  reminded  of  all  essential  interventions  and  actively 
discuss,  with  attending  and  chiefs,  specific  questions  about 
patient  eligibility  or  nev\  evidence.  The  resident  then  dis- 
cusses the  multidisciplinary  team  recommendation  with 
the  attending  physician.  This  system  has  lead  to  near  per- 
fect provision  of  secondary  prevention  strategies  in  pa- 
tients with  coronary  artery  disease  and  reinforced  essential 
recommendations  froin  our  stroke  team.  Since  provision  of 
these  essential  noncontroversial  services  (eg.  acetylsali- 
cylic  acid  after  acute  myocardial  infarction  in  eligible  pa- 
tients) is  framed  as  a  potential  medical  error  of  omission, 
the  entire  team  is  focused  on  assuring  provision  of  these 
essential  services. 

The  pneumococcal  vaccine  protocol  is  included  in  these 
multidisciplinary  rounds,  but  has  not  been  emphasized  as 
strongly  as  several  other  interventions. 
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Fig.  3.  in-patients  receiving  pneumococcal  vaccine  at  Berkshire 
Medical  Center.  Clear  bars  represent  total  percentage  of  patients 
with  pneumonia  who  received  the  vaccine.  Black  bars  represent 
percentage  of  patients  hospitalized  for  greater  than  2  days  who 
received  the  vaccination. 


Interim  Results 

Figure  3  shows  the  results  to  date.  Now  IWc  of  all 
patients  over  age  65  hospitalized  on  the  medical  service 
for  over  2  days  (compared  to  0-l9f  baseline)  are  screened 
and  receive  vaccine  if  eligible.  Fifty  percent  of  all  pneu- 
monia patients  (compared  to  8'7f  baseline)  are  screened 
and  vaccinated  if  eligible. 

Based  on  interim  results  that  shov\  improvement  but 
nowhere  close-to-perfect  adherence  to  recommendations, 
we  are  considering  the  following  interventions: 

•  Reemphasis  of  determination  of  pneumococcal  vacci- 
nation status  in  all  patients  and  administration  of  \'ac- 
cine  at  multidisciplinary  rounds. 

•  Revitalized  efforts  to  place  pneumococcal  vaccine 
guideline  and  order  sheet  on  all  patient  charts. 

•  Implementation  of  a  more  comprehensive  program  of 
identification  of  at-risk  patients  by  nursing.-*** 

•  Nursing  education  emphasizing  the  value  of  the  pro- 
gram and  the  case  for  change.  Also,  improve  nursing 
familiarity  with  indications  and  benefits  of  vaccination, 
emphasizing  the  use  of  the  guideline/order  sheet. 

•  Implementation  of  standing  orders  based  on  increased 
identification  of  at-risk  patients.'^-' 

Next  Steps  for  a  Community-Based  Program 

Though  we  strive  for  perfect  in-hospital  performance, 
we  are  also  beginning  our  commiuiity  outreach  programs. 

Our  health  system  includes  about  400  nursing  home 
residents,  most  of  whom  are  candidates  for  vaccination. 
We  are  considering  the  use  of  standing  orders  in  that  pop- 
ulation.'^ 

We  have  an  active  communiiy  health  presence  through 
our  "Accent  on  Health"  program  and  will  consider  com- 
munity-based prt)grams.  including  reaching  out  to  our  clin- 
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ics.  aiul  |iuhlK'  (.\lik\iiioii  pioyiMiiis,  Such  piujjiains  ha\c 
been  shown  to  icsiih  in  33'(  higher  \accinaiion  ralcs/^ 

Our  provider  community  is  no\s  well  aware  of"  the  im- 
portance of  pneumococcal  vaccination.  Keniinder  systems 
and  praclice-hased  traekint;  systems  can  result  in  a  W/c 
increase  in  intluen/a  \accinaiion  rales. '^''  The  use  of  pre- 
\enti\e  health  check  lisis  in  physician  ott'ices  has  increased 
pneumococcal  vaccination  rates  from  5'!  to  42''/(.''" 

Education  of  our  emergenc)  department  staff  and  im- 
plementation of  a  program  in  that  setting  is  under  discus- 
sion. 

Implementation  of  our  new  niedica!  information  sjsten) 
will  improve  the  accuracy  of  the  immunization  database 
and  communication  to  all  caregi\'ers.  It  will  include  con- 
current electronic  reminders. 

Summary 

We  ha\e  presented  an  approach  to  translating  evidence 
into  practice,  based  on  identification  of  real  opportunities, 
pursuit  of  perfect  performance,  identification  of  barriers  to 
adherence  (differential  diagnosis),  and  strategies  by  which 
to  overcome  those  barriers  (treatment  options).  We  have 
moved  from  the  general  principles  in  the  literature  to  a 
specific  program  to  dramatically  improve  pneumococcal 
\accination  rates  in  our  hospital  and  community. 

Behavioral  strategies  to  improve  practitioner  perfor- 
mance are  well  researched  and  highly  effective  when  prop- 
erly used.  A  beha\ioral  strategy  integrating  identification 
of  evidence-based  practitioner  opinion  leaders  effecti\ely 
engaging  evidence  users  is  likely  to  ha\e  a  rapid  and  pro- 
found impact  on  impnning  performance. 
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Appendix  1 

Calculation  of  Benefit  of  100%  Pneumococcal  Vaccination  to  Eligible  Adults 

Description 
Berkshire  Health  Systems  ser\'ice  area' 
Children  (<  18) 
Seniors  (>  65) 
Adult  population 

n  or  % 

27,784 
26,425 
96.791 

.•\dult  population" 

Kstimated  high  risk  population  percentage* 

High  risk  adults 

Estimated  vaccination  rate 

Total  number  of  eligible  high  risk  adults 

96,791 

10% 

9,679 

20% 

7,743 

Senior  population 

Estimated  vaccination  rate  in  Massachusetts'* 
Total  number  of  eligible  senior  citizens 

26,425 

53% 

12,420 

Total  opportunity  to  vaccinate  (eligible  high  risk  adults  and 
seniors  who  have  not  already  been  vaccinated  ) 

20,163 

Vaccination  effectiveness' 

69% 

Projected  cases  of  pneumococcal  bacteremia/year 
Rate  without  vaccination* 
Rate  w  ith  vaccination  =  rate  without  x  ( 1  -  effectiveness) 

0.00066 
0.0002079 

Applied  to  the  Berkshire  Health  Systems  service  area 
Cases  of  bacteremia  at  current  vaccination  rate 

13.3 

Cases  of  bacteremia  at  100%  vaccination  4.2 

Cases  of  pneumococcal  bacteremia  prevented  per  year  9. 1 


0 


Mortality  rate  with  pneumococcal  bacteremia  35% 

Mortality  at  current  vaccination  rate  4.7 

Mortality  at  100%  vaccination  1.5 

Lives  saved  per  year  with  100%  vaccination  3.2 

High  risk  population  is  defined  as  chronic  illness  with  cardiovascular  or  pulmonary  disease,  liver  disease,  alcoholism, 
diabetes  mellitus,  cerebrospinal  fluid  leaks,  functional  or  anatomic  asplenia,  human  immunodeficiency  virus  infection,  or 
other  immunocompromise,  those  persons  hving  in  long-temi  care  facihtics,  and  Native  American  populations. 


1.  Personal  communication,  Berkshire  Health  Systems  Finance  Department,  2001. 

2.  Centers  for  Disease  Control.  Prevention  of  pneumococcal  disease;  Recommendations  of  the  Advisory  Committee  on 
Immunization  Practices  MMWR  1997;46(RR-8):l-24  (Age  50-64;  Prevalence  of  chronic  pulmonary  disease  =  12%) 

3.  Centers  for  Disease  Control.  Health  objectives  for  the  national  public  health  burden  of  vaccine-preventable  diseases 
among  adults:  standards  for  adult  immunization  practice,  MMWR  1990. .^9(41  );725-729. 

4.  Jencks  SF,  Cuerdon  T,  Burwen  DR,  Fleming  B,  Houck  PM,  Kussmaul  AE,  Nilascna  DS,  Ordin  DL.  Arday  DR.  Quality 
of  medical  care  delivered  to  Medicare  beneficiaries;  A  profile  at  state  and  national  levels.  JAMA  2000;284(I3);1670- 
1676. 

5  Centers  for  Disease  Control.  Use  of  standing  orders  programs  to  increase  adult  vaccination  rates.  MMWR 
2000;49(RR-l);l5-26.  (Based  on  a  meta-analysis  of  13  case  studies.  Range  56-81%) 

6.  Centers  for  Disease  Control.  Influenza  and  pneumococcal  vaccination  levels  among  adults  aged  greater  than  or  equal  to 
65  Years  -  United  States.  MMWR  l998;47(38);797-802.  (Based  on  incidence  for  patients  >65  years  of  age.  Range  50- 
83/100,000) 

7.  Centers  for  Disease  Control  .^dulI  immunization  programs  in  nontraditional  settings:  qualits  standards  and  guidance  for 
program  evaluation.  MMWR  2000;49(RR-1);1-I3.  (Based  on  case  fatality  rate  in  elderly.  Correlated  with  adult  inner- 
city  hospitalized  patients) 
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Appendix  2 


DOCTOR'S  ORDER  SHEET 

Berkshire 
Medical  Center 

Berkshire  Health  Systems 
725  North  Street,  Pittsfield,  MA  01201 


DATE 


TIME 


Pneumococcal  Vaccine 


TRANSCRIBER 


Doctor: 


Has  your  patient  had  a  Pneumococcal  vaccine?  D  Yes    Date: DNo 

Administer  Pneumococcal  vaccine  D  Yes    Dose  0.5  mL  IM  or  SC  D  No 


n  Patient  refiised  vaccine 


Signature: 


Beeper: 


This  serves  as  a  physician  order 


Pneumococcal  vaccine  is  recommended  for: 


All  adults  65  years  of  age  and  older 


•  Persons  2-64  years  of  age 


•  Persons  who  have  a  chronic  ilhiess  such  as 
cardiovascular  or  pulmonary  disease  (not  asthma), 
liver  disease,  alcoholism,  diabetes  mellitus,  or  CSF 
leaks 


•  Persons  who  have  functional  or  anatomic  asplenia 


•  Persons  who  have  HIV  infection 


•  Persons  who  are  immunocompromised  (including 
immunosuppression  caused  by  medication,  renal 
failure  or  nephrotic  syndrome) 


Persons  who  are  living  in  long-term  care  facilities 


•  Native  American  populations 


Revaccination  ONCE,  5  years  after  the  first  dose  is  indicated  for: 


■  Persons  >  65  years  of  age,  if  they  were,  <  65  years  of  age  at  the  time 
of  vaccination 


•  Persons  2-64  years  of  age  at  highest  risk  of  complications,  or  whose 
antibodies  decline  rapidly  


ALL  OTHER  ORDERS  ARE  TO  BE  PLACED  ON  ADDITIONAL  DOCTOR'S  ORDER  SHEET 
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Uiscussiun 

Miuln(\ri':  One  of  ihc  ihinjis  thai 
sinki.'-.  iiK'  about  your  talk  and  (ioi- 
don  KiuNalll's  i.'ailioi  toila\  is  that  I 
think  c\  itIciKc-hascil  ntcdicinc  enthu- 
siasts toiul  hi  kind  ol  pohui/c  thint;s  - 
thai  thoiv  arc  evidence-based  ehni- 
ciaiiN  who  ate  really  iloiiii;  the  riiihl 
thing  and  then  there  are  a  huneh  ol 
idiots  out  there  who  pay  no  attention 
to  the  e\idenee  at  all.  I  prefer  (ior- 
don's  way  ol  approaehinj;  it:  that  we 
really  are  always  acting  on  cxitlence 
antl  that  it  just  depends  w hat  the  le\el 
or  the  strength  of  that  particular  e\  i- 
dence  is.  I  think  what  you  really  mean 
to  say  is  that  there  are  some  clinicians 
who  will  take  it  to  as  high  a  level  of 
evidence  as  they  can.  and  there  are 
others  who  are  still  kind  of  hung  up  at 
some  intermediate  levels  of  e\  ideiice 
that  guide  their  practice.  I  just  think  it 
is  overly  simplistic  to  imply  that  there 
are  2  schools  of  thought:  e\idcnce- 
based  and  not  evidence-based. 

Ellrodt:  if  it  appeared  that  I  was 
polarizing,  then  I  didn't  express  it  well. 
1  think  the  idea  is  that  there  is  a  spec- 
trum, and  that  obviously  we  have  a  lot 
of  "evidence-based  users."  Look  at  the 
baseline  for  coronary  artery  disease: 
we're  at  100%.  So  there  are  many  phy- 
sicians practicing  evidence-based 
medicine  out  there.  They  weren't  nec- 
essarily people  who  could  go  through 
and  critically  search  and  appraise.  So 
there's  a  whole  spectrum.  If  it  appears 
that  I'm  polarizing  it.  1  don't  mean  to 
be  doing  that  at  all. 

Maclntyre:  My  more  serious  con- 
cern or  problem  v\ ith  this  whole  con- 
cept is  that  the  available  e\itlence  is 
rarely  compelling.  In  intensive  care 
units,  tor  instance.  1  think  most  ol  the 
time  the  decisions  must  be  based  on 
evidence  that  is  nowhere  near  com- 
pelling. My  problem  then  becomes 
how  we  design  management  strategies 
under  those  circumstances,  when  high 
level  evidence  from  randomizeil  con- 


trolled trials  does  not  exist,  and  lower 
levels  of  evidence  must  be  used.  We 
certainly  should  all  switch  to  an  evi- 
dence-basetl  approach;  unlortunately . 
the  evidence  foinidalion  we're  build- 
ing on  is  still  pretty  thin,  because  com- 
pelling evidence  is  just  not  there  to 
support  a  lot  of  vUiat  1  do.  Aiul  al- 
though I'd  love  to  have  raiulomized 
controlled  trials  for  every  decision  I 
make.  I'll  bet  that  lewer  than  10  or 
l.^'f  of  the  decisions  I  make  actually 
have  that  level  of  supporting  ev  idence. 

Kllrodt:  Notice  that  what  we  went 
after  were  interventions  where  there 
is  compelling  evidence.  We  don't  pur- 
sue less  well  supported  interventions 
in  the  same  way.  So  we  don't  go 
through  and  say  "This  is  the  way  to 
wean  and  we  expect  lOO'r  adherence 
to  this  recommendation."  Since  there 
isn't  compelling  evidence,  we  expect 
give-and-take  and  a  prominent  role  for 
clinical  judgment.  So  when  you  loe)k 
at  performance,  for  example,  around 
certain  types  of  guidelines.  .^()-60'/f- 
adherence  may  be  excellent.  I'll  give 
you  an  example:  we  hav  e  done  a  lot  of 
work  on  guidelines  aimed  at  helping 
to  decide  who  is  ready  to  be  dis- 
charged. For  example,  one  w  as  which 
patients  is  it  safe  to  send  home  after 
upper  gastrointestinal  bleed .'  .At  what 
point?  You  could  make  an  argument 
to  shoot  for  lOO'/r  on  that — that  all 
patients  who  are  eligible  should  go 
home.  But  that's  exactly  what  you 
don't  want.  So  you  can  make  an  ar- 
gument for  that  kind  of  thing  where 
there's  clearly  an  awful  lot  of  risk  in  a 
guideline  that's  not  perfect  and  not 
clear.  .Vdherence  in  that  case  maybe 
should  be  60  or  7()7f.  and  that's  it. 

We  studied  that  in  a  report'  in  which 
we  asked  why  certain  patients  were 
not  sent  home  according  to  guideline 
recommentlations.  When  we  went 
through  the  charts  we  said.  "Thank 
God  they  weren't  sent  home!  Thank 
God  somebody  was  thinking!"  So  the 
reason  1  kept  saying  "compelling  ev- 
idence" was  because  I  think  that,  for 
these   particular  interventions   that 


we've  picked  out.  there  is  compelling 
evidence  and  you  should  be  doing  it 
in  eligible  patients.  But  for  other 
things,  a  lot  of  other  things — and.  un- 
fortunately, for  a  lot  of  what  we  do  in 
the  intensive  care  unit — there  is  not  that 
compelling  evidence.  So.  therefore,  far 
more  constrained  enthusiasm  for  doing 
it  one  way  or  another  needs  to  be  in 
place.  Docs  that  acklress  your  concerns? 

Rl.l  I.RI.NCF. 

I.  Lllrodi  AG.  Conner  L.  Rieclinger  M.  Wcin- 
garlcn  S.  Measuring  and  improving  physi- 
cian compliance  v\  ith  clinical  practice  guide- 
lines. A  controlled  iniervenlional  trial.  Ann 
Intern  .Med  l99.'i;122(4):277-282. 

Maclntyre:  In  fact,  it  underscores 
my  concerns.  We  have  developed 
guidelines  for  tnechanical  ventilation 
that  are  based  in  large  part  on  the 
ARDS  [acute  respiratory  distress  syn- 
drome] Network  study.'  which  indi- 
cated that  tidal  volume  of  6  mL/kg  is 
better  than  1 2  mL/kg.  That's  all  it  says. 
Out  of  hundreds  of  possible  settings, 
they  could  have  studied,  the  ARDS 
Network  researchers  chose  two  and 
found  that  one  is  belter  than  the  other. 
Does  that  mean  that  we  ought  to  in- 
terpret this  evidence  as  saying  that  12 
mL/kg  is  bad  and  any  tidal  volume 
lower  than  that  is  good?  Or  is  6  mL/kg 
good  and  everything  above  that  bad? 
When  you  have  only  those  2  points  on 
a  huge  continuum  and  then  try  to  come 
up  with  guidelines  to  follow  in  prac- 
tice, considerable  other  inputs  (lower 
levels  of  evidence)  must  be  called  into 
play.  We  want  to  base  practice  on  the 
highest  level  of  evidence,  but  the  evi- 
dence, unfortunately,  is  just  that  6  niL/kg 
is  better  than  1 2  mL/kg.  so  we  ha\ e  to 
throw  in  a  fair  amount  of  animal  data, 
clinical  observations,  nursing  observa- 
tions, therapist  skills,  and  a  whole  bunch 
of  other  stuff,  and  somehow  try  to  make 
some  clinically  meaningful  guidelines 
out  of  that  ev  idence  ba.se. 

RKKKRF.NCE 

1.  .Acme  Respiralorv  Distress  .Syndrome  Net- 
work. Ventilation  « ith  lower  tidal  volumes 
as  compared  with  traditional  tidal  volumes 
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lor  ;iLUtc  liiiiy  injur)  and  iIk-  acme  a->pira- 
lory  distress  syndrome.  N  Engl  J  Mod  2(HH); 
342llK);130I-1308. 

(hivatt:  Win  arc  you  hothering  to 
try  to  staiidardi/.c  when  you  don't 
know  what  you're  doing? 

Maclntyre:  1  thnik  what  I'm  doing 
is  trying  to  get  a  practice  set  up  in  my 
institution  whereby  people  will  not  use 
tidal  \olumes  that  harm  patients.  I 
think  you  would  agree  that  the  evi- 
dence— if  you  take  it  from  the  ani- 
mals ail  the  way  to  humans — is  that 
high  tidal  \olumes  are  bad  in  patients 
with  stiff  lung  problems  such  as  ARDS 
and  that  coming  up  with  a  set  of  guide- 
lines as  to  how  to  operate  the  ventila- 
tor to  prevent  that  from  occurring 
would  seem  reasonable.  In  the  early 
]WOs  the  American  Thoracic  Society 
and  the  Society  of  Critical  Care  Med- 
icine both  did  surveys  on  common 
practice  guidelines,  and  the  average 
tidal  \  olume  in  both  of  those  groups, 
among  a  large  number  of  intensivists, 
was  up  around  12  niL/kg.  That  is  why 
the  ARDS  Network  chose  that  as  the 
"control"  tidal  volume.  And  the  6 
niL/kg  \alue.  by  the  way.  was  chosen 
because  it  is  half  of  that.  The  study 
was  positi\e.  Do  you  not  think  it's 
now  our  responsibility  to  try  to  pro- 
mulgate the  concept  that  smaller  tidal 
Nolumes  ought  to  be  used? 

Guyatt:  Maybe  I  misunderstood. 
You  said  that  there  were  hundreds  of 
settings,  t)f  which  you  know  that 
there's  evidence  about  one.  1  thought 
you  said  you  were  trying  to  standard- 
ize all  the  others. 

Maelntyre:  I'm  sorry.  I  must  not 
hu\e  phrased  it  properl>.  What  I'm 
trying  to  say  is  we've  got  this  piece  of 
information  that  goes  along  with  our 
physiologic  understanding.  And  now 
the  problem  is  how  to  operationali/.e 
it.  You've  got  an  important  concept  to 
guide  therapy,  but  you  have  to  come 
out  with  a  set  of  ways  of  doing  things 
to  actually  care  for  patients.  Because 
the  high-level  evidence   is  usually 


prett>  scanty  and  you'se  got  to  use  a 
lot  of  low-level  evidence  ( I  hate  to  use 
the  words  e.xpcricinc  and  observa- 
tions) to  make  it  operational.  You've 
got  to  have  a  starting  tidal  \olunie  lor 
somebody  on  a  ventilator.  You've  got 
to  select  an  inspiratory  time.  You've 
got  to  select  a  positive  end-e,\piratory 
pressure.  You  have  to  do  that  to  make 
the  ventilator  work.  And  we  have  jire- 
cious  little  high-level  evidence  lo 
guide  us  in  how  to  do  that,  other  than 
the  fact  that  a  smaller  tidal  volume  is 
better  than  a  larger  one. 

(Juyatt:  Well.  I'm  still  not  abso- 
lutely sure  1  understand  you.  but  if  on 
the  one  hand  these  are  ways  of  imple- 
menting a  recommendation  based  on 
a  randomized  trial  that  shows  a  de- 
creased mortality,  then  that  is  one 
thing.  It  is  aniilher  thing  that  what  peo- 
ple tend  to  do  is  think  we  need  guide- 
lines for  everything — for  all  aspects 
of  care.  And  what  I  think  Gray  |EII- 
rodtl  is  doing,  which  strikes  me  as 
superb,  is  to  say.  "Let's  identify  the 
areas  where  we  really  know  what  we're 
doing  and  try  to  change  behavior  in 
those  areas." 

As  for  the  rest  of  our  practice,  a 
strong  argument  can  be  made  for  not 
bothering  to  try  to  standardize  behav- 
ior, because  the  behav  ior  we're  trying 
to  standardize — we  may  subsequently 
find  out  we  were  getting  everybody  to 
do  the  wrong  thing.  It  takes  a  lot  of 
time  and  energy  to  standardize  behav- 
ior. Perhaps  we  should  restrict  that  to 
areas  where  we  really  have  strong  ev- 
itlence.  And  where  we  don't  have 
strong  evidence,  let  the  heterogeneitv 
of  practice  continue.  In  fact,  that  la- 
bels for  us  the  areas  w here  we  need  to 
adiluce  new  and  strong  evidence,  so 
then  that  would  support  the  approach 
that  Gray  is  taking. 

Maclntyre:  II  the  ev  ideiice  is  clear 
and  compelling.  I  ihmk  we  all  agree. 
.-Xnd  if  we  have  precious  little  or  no 
data,  we  all  agree  to  let  the  heteroge- 
iieiiv  of  practice  remain.  I'm  con- 
cerned about  the  gray  area  in  the  mid- 
dle, where  there  is  some  evidence 


(some  of  it  stronger  than  others)  sug- 
gesting that  we  ought  to  be  doing 
things  a  bit  differently.  And  1  think 
tidal  volume  is  a  pretty  decent  exam- 
ple: we  ought  to  be  using  small  iidal 
volumes.  I'm  trying  to  determine  how 
to  t)perationali/e  that.  Maybe  "guide- 
lines" is  a  bad  word,  but  we  should  at 
least  come  up  with  a  philosophical  ap- 
proach (I'll  be  very  vague  there)  or 
some  kind  ol  opcniiionul  mindset  as 
to  how  we're  going  to  operate  a  ven- 
tilator that  will  keep  the  tidal  volume 
on  the  small  side. 

1  have  difficulty  with  how  to  do 
that.  I  think  that  when  high-level  ev- 
idence exists,  the  focus  ought  to  be  on 
changing  clinicians'  behavior  to  em- 
ploy the  proven  strategy.  Conversely, 
when  little  or  no  high-level  evidence 
exists.  I  have  no  problem  with  letting 
people  do  what  they  want.  It's  the  sit- 
uation in  the  middle  that  1  am  having 
difficulty  with:  w  here  there  is  some  good 
evidence  but  it's  not  so  complete  that 
you've  got  the  whole  package  and  can 
mandate  what  should  be  done. 

In  developing  guidelines  for  the 
American  College  of  Chest  Physi- 
cians, the  ACCP,  and  the  American 
Association  for  Respiratory  Care  we 
ran  into  similar  problems.  There  are 
some  really  compelling  studies  about 
certain  things  we  ought  to  do  to  iin- 
prove  the  ventilation  withdrawal  pro- 
cess, but  there  w  ere  also  many  gaps  in 
the  high-level  evidence  base,  and  we 
had  to  resort  to  lower  levels  of  evi- 
dence, including  our  observ  ations  and 
experience,  to  come  up  with  some- 
thing reasonable  to  make  it  o|ieiatioiial 
for  2001. 

Kllrodt:  Part  of  evidence-ba.sed 
medicine.  1  think,  is  knowing  what  you 
know  and  knowing  what  vou  don't 
kimw.  ami  ideniilving  them — saying. 
"We're  preltv  clear  on  this,  we're 
vague  on  this,  ;ind  we  are  clueless  on 
this" — and  jusi  admitting  it  up  front. 
Hspeciallv  when  voufe  talking  lo  prac- 
titioners you're  saying.  "Look,  we're 
trying  to  move  forward;  we  believe 
that  there's  pretty  good  ev  idence  for  6 
niL/kii    tidal    volume — for   that    one 
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piece  ol  \eiiiilaii)i  iiKiiKigcmciu  in 
ARDS."  There  are  all  these  other 
pieces  that  \ve"re  not  so  sure  of.  Can 
we  come  to  sonie  consensus  around 
this  piece  of  evidence,  and  we're  go- 
ing to  fill  in  a  few  of  the  blanks  based 
on  weaker  o\iilcnce.  ("an  we  ha\e 
agreemeni  on  iliat.  or  in  what  siiua- 
tions  can  ue  ha\e  some  tlexibility  on 
that'.'  But  let's  all  agree  that  we're  go- 
ing to  tr\  to  get  to  6  mL/kg.  Does  that 
make  sense'.' 

Maclntvre:  Vcs.  hiii  can  1  |Usl  use 
another  example.'  As  you  know,  the 
acti\ated  protein  C  (APC)  trial'  has 
shown  that  the  drug  is  beneficial  in 
sepsis,  but  it  is  going  to  be  expensive. 
Pharmacy  and  therapeutics  commit- 
tees are  going  to  have  to  wrestle  w  iili 
who's  going  to  get  that  drug  and  who 
isn't.  And  the  question  is  going  to  come 
up:  should  you  have  hard  and  fast  rules 
that  follow  only  the  inclusion  and  ex- 
clusion criteria  of  the  trial'.'  Or  are  you 
allowed  to  use  your  experience  to 
widen  the  applications'?  Or  are  you 
going  to  go  into  some  of  the  subgroup 
analysis  to  find  reasons  to  perhaps  re- 
strict the  applications'?  Do  we  take  the 
available  data  and  rigidly  apply  it?  Or 
do  we  integrate  it  with  lower-level  ev- 
idence to  develop  a  different  opera- 
tional plan? 


REFERENCE 

1 .  Bernard  GR.  Vincent  JL.  Lalerre  PF.  LaRosa 
SP.  Dhainaut  JF.  Lopez-Rodriguez  A.  et  al. 
Efficacy  and  safety  of  recombinant  human 
activated  protein  C  for  severe  sepsis.  N  Engl 
J  Med  2001;344(10):699-709. 

Ellrodt:  1  think  you've  hit  on  the 
process.  Remember,  at  the  top  of  the 
whole  guideline  hierarchy  was  local 
consensus  around  the  evidence.  You 
need  to  build  consensus  as  to  what 
you're  going  to  do  and  how  you're 
going  to  do  it.  Consensus  really  helps 
in  those  areas  that  are  vague  or  gray. 
You  need  to  have  some  consensus 
around  the  interpretation,  and  some 
consensus  around  which  >ou're  going 


lo  he  flexible.  And  you  may  want  in 
set  up  a  system  that  allows  that. 

You  set  up  a  system  where,  for  ex- 
ample, every  patient  who  really  tits 
all  the  inclusion  and  exclusion  criteria 
gets  APC.  Those  patients  get  the  drug: 
just  to  check  it  off  and  somebt)dy  in 
the  pharmacy  takes  a  look  at  it.  Then 
there's  a  w  hole  group  of  patients  w  ho 
are  borderline.  What  you  may  want  to 
do  is  flag  those  because  you  don't 
know,  and  say,  "We  need  to  discuss 
this."  There  may  be  an  expert  from 
the  committee  who  goes  through  those 
with  the  practitioner,  saying.  "Let's 
talk  over  why  this  patient  may  or  may 
not  benefit."  Not  everybody  who  is 
giving  APC  is  going  to  know  all  the 
details  of  the  study.  But  hopefully  a 
few  people  really  understand  the  sub- 
tleties of  it.  So  one  group  of  patients 
automatically  get  it.  another  group  re- 
ceives consultation,  and  another  group 
are  really  going  to  have  to  fight  to  get 
it.  You  can  set  up  different  ways  to  do 
it.  based  on  how  solid  the  evidence  is. 
There  are  ways  to  handle  this,  but  it's 
clear  that  for  APC  you're  never  going 
to  get  to  the  point  where  I007f  of  the 
patients  who  have  sepsis  get  APC. 
You're  not  going  to  go  for  that.  That 
would  be  an  inappropriate  goal. 

Rowe:  Regarding  implementation  oi 
guidelines:  how  much  do  you  think 
the  success  of  a  particular  guideline 
depends  on  what  you  call  charisma, 
versus  just  observation — the  Haw- 
thorne effect'  of  knowing  that  your 
work  is  being  scrutinized  by  the  Chief 
of  Medicine  or  other  leaders  in  the 
field?  It  doesn't  need  to  be  the  Chief 
of  Medicine;  it  could  it  be  a  nur.se 
who's  reporting  to  an  administrator. 
How  much  of  it  is  the  charismatic  lead- 
ership and  how  much  of  it  is  the  ob- 
servation— that  people  know  they're 
beins:  watched? 
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I'.llrodt:  W  ell.  1  might  put  observa- 
tion instead  of  concurrent  feedback.  If 
somebody's  looking  through  my  chart, 
that's  concurrent  feedback  as  lo  what 
I  should  be  doing.  So  maybe  it's  un- 
der that  model:  here  comes  the  case 
manager  coming  through  and  you  say 
1  know.  I  mean  our  people  know  darn 
well  what  they're  going  lo  be  looking 
for.  They're  trained  to  know  what 
they're  looking  for.  Then  that's  the 
concurrent  reminder:  "Oh.  yeah,  here 
comes  the  case  manager.  Hmmm.  you 
know.  I  didn't  order  aspirin  for  this 
patient:  I'd  better  go  do  it."  That's 
one  way. 

As  for  charismatic  leadership.  I'm 
talking  about  for  the  whole  program, 
not  just  tor  those  individual  kinds  of 
things.  I'm  talking  about  someone  who 
can  go  out  there  and  say.  "Look,  we're 
going  to  hit  lOO'/r  on  these  5  key  in- 
terventions after  acute  myocardial  in- 
farction. And  I'm  going  to  drive  you 
there."  You  can  call  it  charisma  or 
whatever  you  want,  but  we're  going 
to  get  there.  I'm  going  to  take  account- 
ability for  getting  there.  OK?  So  for 
each  one  of  our  projects,  there's  some- 
one who  says.  "This  is  my  job."  For 
secondary  prevention,  that's  my  job. 
For  pneumococcal  vaccination,  that's 
Dan  Doyle's  job.  the  head  of  the  ICU. 
Everybody  has  someone  who  is  high 
up  in  our  place  who's  leading  every 
one  of  those,  and  they  have  attached 
to  them,  right  at  the  hip.  by  the  way, 
the  house  officer,  usually  a  chief  res- 
ident, and  another  house  officer,  who 
are  held  accountable  for  doing  this. 
You  want  to  do  this  project?  You're 
going  to  be  accountable  for  it.  And 
you  pick  the  people  very  carefully.  I 
actually  go  through  and  pick  who's 
going  to  lead  each  one  of  these.  1  know 
who  the  people  are  who  are.  first  of 
all.  credible.  I  have  my  own  internal 
way  of  picking  out  opinion  leaders, 
and  1  add  to  it  the  ev  idence-based  prac- 
titioners and  opinion  leaders:  and 
therefore  they  lead  the  project.  I  think 
it's  very  important.  If  you  don't  have 
that  leadership,  it's  going  to  fall  apart: 
it's  never  goint!  to  make  it — 1  think. 
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Lack  of  Evidence  Versus  Lack  of  Benefit 
Summary 

Many  acute  and  chronic  respiratory  diseases  are  associated  with  increased  respiratory  secretions  in 
the  airw  ays.  Narrative  reviews  and  a  few  systematic  reviews  of  secretion  clearance  techniques  have 
been  published.  These  reviews  raise  concerns  regarding  the  lack  of  evidence  to  support  the  various 
secretion  clearance  techniques.  I  conducted  a  comprehensive  MEDLINE  search  of  the  following 
subjects:  chest  physical  therapy,  chest  physiotherapy,  postural  drainage,  forced  expiratory  tech- 
nique, autogenic  drainage,  high-frequency  chest  wall  compression,  flutter  device  and  secretions, 
positive  expiratory  pressure  and  secretions,  intrapulmonary  percussion,  mechanical  in-exsufflation 
and  secretions.  This  was  followed  by  a  comprehensive  search  of  cross-references  to  identify  addi- 
tional studies.  The  results  of  this  review  are  reported  herein.  There  are  a  number  of  methodological 
limitations  of  the  literature  reporting  studies  of  the  use  of  secretion  clearance  techniques.  Most  of 
the  studies  were  small,  most  used  crossover  designs,  and  few  used  sham  therapy.  Many  studies  were 
limited  to  short-term  outcomes  such  as  sputum  clearance  with  a  single  treatment  session.  Despite 
the  clinical  observation  that  retained  secretions  are  detrimental  to  respiratory  function  and  despite 
anecdotal  associations  between  secretion  clearance  and  improvements  in  respiratory  function,  there 
is  a  dearth  of  high-level  evidence  to  support  any  secretion  clearance  technique.  AVv  words:  st'crcrian 
clcamme.  rcspinilory  sevrclums.  evidcncc-bascd  medicine.     [Respir  Care  2()()l;46(,l  1):1276-12921 

Introduction  lion),  effective  secretion  clearance  i>,  prin  ided  by  the  cough 

reflex.  Many  acute  and  chronic  respiratory  diseases  are 
Healthy  lungs  effectively  clear  mucus  from  the  airways 

via  the  mucociliary  escalator.  When  the  mucociliary  esca-  

lator  is  challenged  (lor  example,  with  infection  or  aspira-  ^  ^,^^j^^  ^^  ,^.^  p^p^,^  ^^,^^  presemed  h\  Dr.  Hess  during  the  Respira- 

tory Care  Journal  Conference.  E\  idence-Based  Medicine  in  Respira- 


tory Care,  held  April  20-22.  2(K)1.  BanlT.  Alherla.  Canada. 
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associated  uilh  incicasciJ  icspiraioiy  sccreiions  m  ihc  air- 
ways due  to  increased  mucus  production,  impaired  muco- 
ciliar)  transport,  or  a  weak  coujzh.  It  is  generally  assumed 
that  retained  secretions  promote  infection,  atelectasis,  and 
abnormalities  in  gas  exchange  and  lung  mechanics.  All 
respiratory  therapists  ha\e  had  experiences  in  which  se- 
cretion clearance  improved  respiratory  mechanics  and  gas 
exchange. 

In  patients  with  chronic  respiratory  diseases  associated 
with  mucus  expectoration  (for  example,  cystic  fibrosis, 
chronic  bronchitis,  and  bronchiectasis),  it  is  unknown 
whether  increased  respiratt)r>  secretions  contribute  to  the 
deterioration  of  respiratory  function  or  whether  this  is 
merely  a  symptom  associated  with  the  progression  of  the 
disease.  Moreo\er.  it  should  be  recogiii/ed  that  increased 
expectoration  of  mucus  does  not  imply  mucus  stasis  in  the 
airways  of  the  lungs.  There  is  a  relative  lack  of  evidence 
describing  the  effect  of  increased  respiratory  tract  secre- 
tions on  the  progression  of  disease,  and  there  is  even  less 
evidence  that  secretion  clearance  techniques  improve  the 
course  of  disease.  Despite  this  lack  of  evidence,  as  clini- 
cians we  are  troubled  by  respiratory  secretions  and  stan- 
dard practice  calls  for  efforts  to  clear  these  from  the  lungs. 
Indeed,  an  important  proportion  of  respiratory  therapists' 
time  is  spent  in  eftbrts  to  evacuate  secretions  from  the 
lower  respiratory  tract.  Moreover,  in  recent  years  a  v ariety 
of  equipment  (of  varying  cost)  has  become  available  to 
assist  with  this. 

Definition  of  Techniques 

Many  techniques  can  be  used  to  improve  secretion  clear- 
ance from  the  lower  respiratory  tract  (Table  1 ).  Those  that 
are  considered  in  this  review  are  defined  below. 

Table  1 .      Techniques  Used  to  Clear  Secretions  trom  the  Lower 
Respirator)  Tract 

Directed  cough 

Forced  expiratory  technique 

Chest  physiotherapy  (posture  drainage,  percussion,  and  vihralioii) 

Positive  expiratory  pressure 

Flutter 

Active  cycle  of  breathing 

Manual  hyperinllation 

Autogenic  drainage 

High  frequency  chest  wall  oscillation 

Intrapulmonary  percussive  ventilation 

Mechanical  in-exsufflation 

Exercise* 

Suctioning* 

Bronchoscopy* 

Mucus-modifying  medications* 


•Not  con!iidered  in  lhi\  review. 


Directed  coiiah.  A  technique  that  mimics  the  attributes 
of  an  effective  spontaneous  cough;  the  cough  can  be  man- 
ually assisted  by  application  of  external  pressure  to  the 
epigastric  region  or  thoracic  cage  during  the  expiratory 
phase  (as  in  the  patient  with  neuromuscular  disease):  some- 
times called  quad  coughing. 

Foned  cxpirciiory  leclmiqiie  (FET).  Sometimes  called 
huff  coughing,  this  technique  consists  of  one  or  2  huffs 
from  mid-to-low  lung  volumes  with  the  glottis  open,  fol- 
lowed by  relaxed  diaphragmatic  breathing. 

Chest  physiotherapy  (CPT).  This  technique  has  tradi- 
tionally included  postural  drainage,  percussion,  and  vibra- 
tion. Postural  drainage  is  a  technique  in  which  the  patient 
is  positioned  to  facilitate  gravity  drainage  of  secretions 
from  the  airways.  Percussit)n  is  a  technique  of  clapping  the 
chest  wall.  Vibration  applies  fine  shaking  of  the  chest 
wall,  usually  during  the  expiratory  phase.  Percussion  and 
vibration  can  be  applied  using  either  manual  or  mechani- 
cal techniques. 

Positive  expiratory  pressure  (PEP).  With  this  technique, 
the  patient  exhales  against  a  pressure  of  10-20  cm  H,0. 

Flutter.  This  technique  uses  a  device  that  produces  PEP 
w  ith  oscillations  in  the  airway  during  the  expiratory  phase. 

Active  cycle  ofhreathini;.  This  technique  includes  breath- 
ing control.  FET,  thoracic  expansion  techniques,  and  may 
include  CPT. 

Maiuuil  liyperinflation.  This  is  a  technique  to  improve 
secretion  clearance  by  use  of  a  manual  ventilation  dev  ice 
(manual  resuscitator).  It  can  be  used  in  conjunction  with 
CPT  and  manually  assisted  cough.  It  involves  a  slow  deep 
inspiratit)n  with  a  manual  ventilation  device,  an  end-in- 
spiratory  pause,  and  a  fast,  unobstructed  exhalation. 

Autoi>cnic  drainage.  This  is  a  3-level  breathing  sequence 
beginning  at  low  lung  volumes,  followed  bv  breathing  at 
mid-lung  volumes,  followed  by  deep  breathing  and  huff 
coughing. 

Hiiih-frequeucy  cliest  wall  oscillation.  This  techniques 
uses  an  intlatable  vest  that  attaches  by  hoses  to  an  air- 
pulse  generator  producing  pressures  to  about  30  cm  HiO  at 
frequencies  of  5-25  Hz. 

Intrapulmonary  percussive  ventilation.  This  technique 
uses  a  pneumatic,  oscillating  pressure  device  that  gener- 
ates oscillations  in  the  range  of  100-300/min  at  pressures 
of  5-35  cm  HjO. 

Mechanical  in-exsufflation.  .Application  of  a  high  pres- 
sure to  the  airway  (20-30  cm  H,0)  followed  hv  rapid 
reversal  of  pressure  (-30  to  — 10  cm  H^Oi  to  simulate 
cough. 

Narrative  Reviews 

.Many  nanativ  e  rev  iews  of  secretion  clearance  techniques 
have  been  published.''"  including  a  series  of  reviews  in 
the  Furopean  Respiratory  .loinnal.^'''--  There  have  also 
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been  several  clinical  practice  guidelines  on  some  secretion 
clearance  leclmiqiics  published  by  the  American  Associa- 
tion tor  Respiratory  Care.-'-^'  Appreciating  the  pinential 
biases  of  a  narrative  review,  it  is  interesting  to  note  that 
many  of  these  re\  iewers  raise  concerns  regarding  the  lack 
of  evidence  to  support  the  various  secretion  clearance  tech- 
niques— this  in  spite  of  the  general  enthusiasm  by  clini- 
cians for  these  procedures.  A  few  of  these  concerns  are 
highlighlcd  below, 

Alllnuij;h  physiotherapy  is  seen  as  an  iiucgral  pari 
of  most  nuiltidisciplinary  intcnsi\e  care  units,  there 
is  onl\  liniilcd  esidcncc  concerning  the  etfcctive- 
ness  of  physiotherapy  in  this  setting.' 

The  literature  concerning  CPT  and  its  effect  im  the 
pulmonary  function  of  cystic  fibrosis  patients  is  ex- 
tensive and  inconsistent  in  its  findings.- 

In  mechanically  ventilated  children,  chest  physio- 
therapy cannot  be  regarded  as  a  standard  treatment 
modality.' 

...  we  conclude  that  mechanical  percussion  of  the 
chest  as  applied  by  physical/respiratory  therapists  is 
ineffective  and  perhaps  even  detriinental  in  the  treat- 
ment of  patients  with  acute  exacerbations  of  chronic 
obstructive  pulmonary  disease.-' 

The  acute  effect  of  postural  drainage  and  percus- 
sion on  pulmonary  function  has  been  studied  re- 
peatedly, with  equi\ocal  results.'" 

Much  research  is  needed  before  optimal  techniques 
and  procedures  for  secretion  clearance  in  intensive 
care  unit  patients  can  emerge.'-* 

This  paper,  like  many  others,  demonstrates  that  the 
evidence  to  indicate  to  either  patients  or  health  pro- 
fessionals which  airway  clearance  technique  they 
should  be  using  is  not  available.-" 

There  continues  to  be  widespread  debate  as  to  which 
airway  clearance  regimen  should  be  used  and  when.-" 

Systematic  Reviews 

Several  systematic  re\  iews  of  secretion  clearance  tech- 
niques have  been  published.  Thomas  et  al-"  conducted  a 
meta-analysis  of  CPT  management  of  cystic  fibrosis  (CF) 
patients.  Specifically,  they  examined  PEP.  FET,  exercise, 
autogenic  drainage,  and  standard  CPT.  Their  results  are 
summarized  in  Table  2.  They  concluded  that  standard  CPT 
resulted  in  significantly  greater  sputum  expectoration  than 
no  treatment.  It  is  important  to  note,  houevcr.  that  they 
based  this  finding  on  p  value  analysis  and  not  on  the 
quantity  of  sputum  produced.  The\   also  found  that  the 


combination  of  standard  CPT  and  exercise  was  associated 
with  a  moderate  increase  in  forced  expiratory  volume  in 
the  first  second  (FEV, ).  compared  to  standard  CPT  alone. 
No  other  differences  between  CPT  modalities  were  found. 

Jones  and  Rowe-'  reported  a  systematic  review  of  bron- 
chopulmonary hygiene  physical  therapy  in  bronchiectasis 
and  chronic  obstructive  pulnn)nary  disease.  They  identi- 
fied 7  studies  that  met  their  criteria  for  review,  which 
included  a  total  of  126  patients.  Because  of  the  small 
sample  sizes  in  those  studies,  the  low  quality  of  the  stud- 
ies, and  the  mixed  results  of  the  trials,  they  concluded  that 
there  was  insufficient  c\  idence  to  support  or  refute  admin- 
istration of  bronchopulmonary  hygiene  physical  therapy 
for  those  patient  groups. 

Thomas  et  al-**  conducted  a  systematic  review  of  me- 
chanical vibration  for  clearing  of  bronchial  secretions.  They 
reviewed  the  literature  for  this  technique  as  applied  to  both 
chronic  obstructive  pulmonary  disease  patients  (3  trials) 
and  cystic  fibrosis  (CF)  patients  (6  trials).  They  found  that 
the  studies  were  generally  of  poor  methodological  quality. 
They  concluded  that  the  existing  clinical  trial  data  are 
inconclusive  and,  therefore,  that  the  clinical  use  of  me- 
chanical vibrators  cannot  be  scientifically  supported. 

Several  systematic  reviews  of  this  topic  are  available  in 
the  Cochrane  Database.  One  of  these-"  is  essentially  the 
same  analysis  as  that  reported  above.-^  van  der  Schans  et 
al""'  conducted  a  Cochrane  review  comparing  CPT  to  no 
CPT  for  CF.  They  were  unable  to  identify  an)  studies  that 
addressed  this  question  in  a  meaningful  manner,  and  con- 
cluded that  no  clear  evidence  to  date  supports  the  benefi- 
cial effects  of  CPT  in  CF  patients.  However.  the> '"  did 
report  that  short-term  crossover  trials  (excluded  from  this 
review  because  of  poor  methodological  qualitv )  suggest 
that  CPT  could  have  beneficial  effects  in  CF  patients.  A 
follow-up  review,  not  yet  reported,  is  underway  to  evalu- 
ate conventional  CPT  compared  to  any  form  of  CPT  in  CF 
patients." 

Flenady  and  Gray'-  conducted  a  Cochrane  review  on 
the  use  of  CPT  for  preventing  morbiditv  in  babies  being 
extubated  from  mechanical  ventilation.  Thev  reported  that 
CPT  was  not  associated  w  ith  a  reduction  in  postextubation 
lobar  collapse,  although  a  reduction  in  reintubation  was 
associated  with  the  use  of  CPT.  Because  of  the  small 
number  of  patients  studied,  they  concluded  that  there  are 
not  enough  data  to  assess  the  safety  of  CPT  for  babies 
receiving  mechanical  ventilation. 

Comprehensive  Review 

I  conducted  a  MEDLINE  search  using  Internet  Grateful 
Med  for  the  following  subjects:  chest  physical  therapv'. 
chest  physiotherapy,  postural  drainage,  forced  expiratory 
technique,  autogenic  drainage,  high-frequency  chest  wall 
compression,  flutter  device  and  secretions,  positive  expi- 
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Tabic  2.      KcMilis  ol  a  Mcla-Analysis  ol  t'hosl  Physiotherapy  Modalities  in  Cystic  Hibrosis 


rump.irison 


Standard  CPT  ver>us  control 

Standard  CPr  \crsus  PliP 

Standard  CPT  versus  CPT  + 
exercise 

Standard  CPI'  \ersus  FET 

Standard  CPT  versus  coui:h 

Manual  versus  mechanical 
percussion  and  vibration 


Outcome 

Measure 

Slutlies 

1 11  > 

1  Heel  Size  (SD  units)* 

p  value 

i 

0.61  (favoring  CPT) 

analysis 

sputum 

6 

O.OH:  davoriny  PEP) 

FEV, 

6 

0.023  (favoring  PEP) 

FEV, 

3 

0.48  (favoring  CPT  + 
exercise) 

sputum 

4 

0.27  (favoring  FET) 

FEV, 

5 

0.13  (favoring  standard 
CPT) 

spUllMll 

2 

0.23  (favoring  standard 
CPT) 

sputum 

4 

0.12  (favoring  manual) 

FEV, 

3 

0.04  (favoring 

mechanical) 

95%  CI  Effect  Size  (natural  units) 


—  7.5  g  sputum  <0.00l 

-0.39  to  0.23  2  g  sputum  0.30 

-0.32  to  0.43  4  mL  FEV,  0.27 

0.07  to  1.02  6.4'/f  of  predicted  l-bV,  0.04 

-0.65  to  0.10  3.3  g  sputum  0.08 

-0. 1 7  to  0.43  0.07'/f  of  predicted  FEV ,  0. 1 9 

-0.49  to  0.95  4.5  g  sputum  0.27 

-0.35  to  0.58  1  g  sputum  0.31 

-0.54  to  0.47  0%of  predicted  FEV,  0.44 


•Effect  size  is  calculated  by  dividinj:  the  mcin  difference  in  outcome  bclween  the  2  groups  b>  the  pooled  SD  of  the  2  groups.  An  effect  size  of  0.2  SD  units  represents  a  small  effect.  0.5  a  medium 

effect,  and  0.8  a  large  effect 

Ct  -  confidence  tnter^al. 

CVT  =  chest  physical  therapy. 

PEP  =  positive  expiratory  ptcssuir. 

FEV,  =  foiccd  expiratory  volume  in  the  first  second, 

FET  =  forced  expiratory  technique. 

(.Adapted  from  Rcfca-ncc  28  I 


ratory  pressure  and  sccretiniis.  iiilrapulmonary  peiciission. 
mechanical  in-exsuination  antJ  secretii)ns.  The  search  was 
limited  to  the  English  language,  all  study  groups,  ail  age 
groups,  all  publication  types,  all  gender,  all  journals.  1966 
to  2()0().  This  was  t'ollov\ed  by  a  comprehensi\e  search  ol 
cross-references  to  identify  additional  studies.  The  results 
of  this  re\  ieu  are  reported  below. 

Chest  Physiotherapy 

The  literature  search  for  chest  physioiherapy  resulted  in 
34  studies  with  useable  data.  The  remaining  citations  were 
reviews,  did  not  include  useable  data  (for  example,  only 
included  mean  data)."  "*  were  not  germane  to  the  subject 
(for  example,  postoperative  breathing  exercises),'"  ^''  or 
presented  the  results  in  a  manner  that  was  not  amenable  to 
quantitative  re\iew.^^  ''- 

The  effect  of  CPT  on  sputum  mass  was  reported  in  12 
studies  (Table  3).'^''-^^  Several  observations  can  be  made 
from  these  studies.  The  studies  were  of  short  duration: 
none  exceeded  5  weeks.  The  number  of  patients  included 
in  the  studies  was  small.  In  all  of  the  studies  but  two.  a 
crossover  design  was  used.  Thus,  the  methodological  qual- 
ity of  the  studies  was  poor.  The  increase  in  sputum  pro- 
duced with  CPT  was  generally  small  and  the  957^  confi- 
dence interval  (CI)  included  zero  (no  effect)  in  six  of  the 
trials.  Although  the  possibility  of  improved  secretion  clear- 


ance cannot  bo  excluded  baseil  on  these  studies,  this  evi- 
dence does  not  strongly  support  a  treatment  benefit  from 
improved  secretion  clearance  with  CPT. 

The  effect  of  percussion  was  reported  in  HI  studies  (Ta- 
ble 4).^^  "''  These  studies  were  also  of  short  duration  and 
all  used  a  crossover  design.  In  every  trial  but  one,  the  9.'i'~'f 
CI  included  zero  (no  effect).  Because  of  the  poor  meth- 
odological e|ualits  of  these  studies  and  the  lallure  of  most 
to  report  a  treatment  benefit,  it  is  concluded  that  there  is 
insutt'icient  evidence  to  support  a  benefit  from  the  use  of 
percussion  as  a  technique  to  improve  secretion  clearance. 
Moreover,  there  is  no  benefit  from  the  use  of  mechanical 
percussion  versus  manual  percussion. 

Sutton  et  al**"  studied  the  effect  of  percussion  and  \  i- 
hraiion  on  ihc  clearance  of  a  radioactive  aerosol  trom  the 
lungs  and  leported  that  these  techni(.|ues  did  not  enhance 
tracheobronchial  clearance. 

Ilolodv  .ind  Goldberg**'  studied  ihc  effect  of  mechanical 
chest  wall  vibration  on  arterial  partial  pressure  of  ox\gen 
(P,,, ,.)  in  10  patients  v\ith  atelectasis  or  pneumonia  (8  me- 
chanically ventilated).  They  reported  an  improvement  in 
P,Q  with  this  technique,  but  it  was  small  (mean  of  10  mm 
Hg)  and  there  was  no  control. 

The  effect  of  CPT  on  FEV,  was  reported  in  8  studies 
(Table  5).7i.7.i.s2-8s  jhese  were  short-term  studies  and  only 
2  of  ihcm  were  |irospective  raiulomi/ed  (rials.  The  Ireat- 
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Table  3.       Summarv  o\  Sludics  thai  bvalualcil  ihc  HI  led  ol  ClioM  Pli\su>lliL-iap\  im  Mass  ol  Spuluni  1'riidin.cd 


First 
Author 


Lorin"^ 

Etches"^ 

Newton"" 

May"' 
Balenian'* 

BalemaiV'" 

Sutton'" 

lie  Boeck  ' 
Verhoon '■' 

V'crhotiii  ' 
Bain'' 

Steven"' 


Year       Duration 


1971         I  IX 
lyVS        21  IX 
1978        3  d 


1974 
1979 


1992 


I   IX 
I   IX 


i\ 


I9SI 

1983  I  tx 

I9S4  1  1\ 

l9S(i  4  uk 

I9S6  ?  wk 

1988  2  wk 


I  i\ 


Diagnosis 


CF 
RDS 

hroncliilis 

hronchills 
hri<nclillis. 

hroncliieclasis 
hionehitis, 

bronehiectasis 
bninehiectasls. 

CF.  asthma 
CF 
CF 

CF 

CF 

CF 


C!  =  L-onridcncf  inlcnal, 

Ix  =  trcalmcnl. 

CF  =  cyslic  fibrosis. 

PD  =  poslural  dryinagc. 

RDS  =  respiratory  distress  syndrome. 

CPT  =  eliesl  physiolhetupy. 

IPPB  -  inlermillenl  positive  pressure  ventilation. 

FTTT  =  foreed  expiratory  technique. 

ACB  =  active  cycle  of  breathing. 


Intervention 


Control 


Design 


17  PD 

(1  CPT 

79  CIT/IPI'B 

35  PD/perciissitm 

1(1  CPT 

(1  CPT 

10  FET/PD 


cough 
suction 
no  theiapy 

heal  lamp 
cough 

cough 

FET 


9        PD/percussion  cough 

8        FET/PD  during  FET 

sleep 

8        FET/PD  FET 

20        PD  couiih 


crossover 

crossover 
prospeclivc 

randomi/ed 
crosstncr 
crossover 

crossover 


crossover 
crossover 


prospective 
randomi/ed 


24        PD/ACB/cough        seated/ACB/        crossover 
cough 


Difference 
(g) 

95*  CI 

1.6 

0.6  to  2.6 

0..^ 

0  to  0.6 

4.6 

-2.7  to  11.9 

4.1 

2.2  to  6.0 

10 

4.1  to  1.5.9 

8 

-3.2  to  19.2 

10 

5.3  to  14.7 

1.3 

-4.8  to  7.4 

9.4 

-.30.2  to  49.0 

0 

-11.8  lo  11.8 

-0.7 

-17.8  lo  16.4 

9 

4.6  to  13.4 

ment  effect  was  small  in  all  cases  and  the  95'/f  CI  included 
zero  (no  effect)  in  6  of  the  8  studies.  In  addition  to  these 
studies.  Asher  et  a!'*"  studied  the  lung  Nolumes  and  expi- 
ratory flows  of  38  children  with  pediatric  asthma  random- 
ized to  receive  CPT  or  placebo  visits  by  a  hospital  volun- 
teer. They  reported  that  CPT  did  not  improve  lung  function 
in  these  patients.  Keirehijn  et  al  studied  the  immediate 
effect  of  CPT  on  pulmonary  flows  and  volumes  and  re- 
ported no  significant  effect.*''' 

Clearance  of  a  radioactive  aerosol  deposited  in  the  lungs 
was  used  to  assess  CPT  in  7  studies  (Table  6).''9-™-««-« 
Although  the  sample  sizes  are  small,  a  treatment  benefit 
from  CPT  was  reported  in  5  studies  of  sufficient  magni- 
tude that  the  ^)5'''  CI  does  not  include  zero.  It  is  of  interest 
to  note  that  the  stud\  thai  e\  aluated  the  effects  of  percus- 
sion in  addition  to  postural  drainage  did  not  report  a  treat- 
ment benefit  from  the  use  of  percussion. 

Five  prospective  randomized  trials  studied  the  effect  o\' 
CPT  on  the  incidence  of  atelectasis  (Table  7)."*  ""  Three  of 
these  studies  e\  aluated  neonates  after  extubation  and  two  of 
the  studies  evaluated  postoperative  patients.  Of  interest  is  the 
observation  that  only  1  study  reported  an  impio\emeni  in  the 
incidence  of  atelectasis  w  ilh  the  use  of  CFF. 


Three  prospective  randomized  trials  studied  the  effect 
of  CPT  on  hospital  length  of  stay  (Table  S)."""'*'"^  None  of 
the.se  reported  a  benefit  from  CPT.  The  study  by  Alex- 
ander et  af"'  deser\es  further  comment.  In  that  study.  177 
patient  orders  for  CPT  were  re\ie\\ed  and  10."^  tif  them 
were  deemed  inappropriate  based  on  the  authors"  criteria 
for  patients  who  might  benefit  from  this  therapy.  Patients 
whose  orders  were  deemed  inappropriate  were  random- 
ized to  either  have  the  CPT  continued  or  to  ha\e  it  dis- 
continued. There  was  no  increase  in  morialil\  rate  or  hos- 
pital length  of  stay  associated  with  the  discontinuation  of 
CPT.  but  there  were  significant  cost  savings  associated 
with  this  inter\ention. 

The  following  obser\  ations  are  made  relative  to  the  ev- 
idence for  CPT.  Most  of  the  studies  use  ph\  siologic  end 
points  such  as  sputum  clearance,  pulmonarv  lunclion  test 
results,  and  radioactive  isotope  clearance.  Sample  sizes  are 
generally  small,  increasing  the  risk  of  statistical  ei  tor.  Few 
of  the  studies  are  prospective  randomized  trials;  most  use 
a  crossover  design.  Most  are  short-term  studies;  many  eval- 
uated only  a  single  treatment  session.  Only  1  study  re- 
ported long-term  (3  yr)  effects  of  CPT  in  CF  patients 
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Tabic  -I.      Studies  Assessing  the  EITecl  of  Chcsl  Percussion  on  Sputum  Mass 


lirst  Author 

Year 

Duration 

Diagnosis 

/I 

Intervention 

Control 

Design 

DilTcrcncc  (g) 

yscf  CI 

Denton" 

1962 

1   IX 

CF 

23 

PD/mcchanical 
percussion 

PD 

crossover 

11.16 

7.3  lo  l.vl 

Maxweir*' 

1979 

1  t.\ 

CF 

10 

mechanical 
percussor 

mechanical 
percussion 

crossover 

-0.x 

-9,8  to  8.3 

Pryor" 

1979 

1  J 

CF 

16 

manual  percussion/ 
PD 

i-f;t/pd 

crossover 

-I7..S 

-21.9  to 

13  1 

Murphy'" 

1983 

3h  t,\ 

Cl- 

1 

mechanical 
percussor 

unassisted  PD 

crossover 

■if>5 

-  16.8  to  7.7 

Murph)'" 

1983 

37  IX 

CF 

T 

manual  percussion 

unassisted  PD 

crossover 

-6.06 

-18.1  to  6 

Muiphy'" 

1983 

38  IX 

CF 

T 

mechanical 
percussor 

manual  percussion 

crossover 

l.Sl 

-11..')  to  14.5 

Brown'" 

1987 

1  tx 

COPD 

24 

mechanical 
vibration 

positioning 

crossover 

1.4 

-1.8  to  4.6 

Gallon" 

1990 

1  «k 

bronchiectasis 

10 

PD/FET/I'ast  manual 
percussion 

PD/FET/no 
percussion 

crossover 

3.1 

-6.9  to  13.1 

Gallon'^ 

1991 

1  wk 

bronchiectasis 

10 

PD/FET/slow 
manual 
percussion 

PD/FET/no 

percussion 

crossover 

4.7 

-5.9  to  15.3 

Gallon'-' 

1991 

1  wk 

bronchiectasis 

10 

PD/FET/fast  manual 
percussion 

PD/FET/slow 

manual  percussion 

crossover 

-1.6 

-11.9  to  8.7 

Cl  =  confidence  inlcrv-al. 

IX  =  (realmenl. 

CF  =  cystic  fibrosis. 

PD  =  postural  drainugc. 

FET  =  forced  expiralorv  lec 

COPD  =  chronic  obslniclivt 

hniquc. 

:  pulmonan'  disease. 

(h  =63)."^  That  stutiy  reponed  similar  hospitalizations  and  for  FET  and  CPT.  and  a  talc  of  dechne  in  FEFij.y^r^ 

hospital  days  for  FET  and  CPT.  no  significant  difference  (forced  expiratory  tlow  in  the  middle  half  of  the  forced 

in  decline  in  forced  e\pirator\  \olume  in  the  first  second  vital  capacity)  greater  for  FET  than  CPT. 


Table  5.      Studies  A.ssessing  the  Effect  of  Chest  Physiotherapy  on  FEV, 


First  Author 

Year 

Duration 

Diagnosis 

Intervention 

Control 

Design 

n 

Difference 

M-    .     Cl 

Feldman*- 

1979 

1    IX 

CF 

PD 

B/A 

9 

8.8 

3.5  to  14 

Feldman*- 

1979 

2tx 

bronchitis 

PD 

B/A 

10 

0.8 

-13.5  to  11.4 

May*' 

1979 

1    IX 

bronchitis 

PD 

heat  lamp 

crossover 

35 

1.7 

-2.7  to  6.1 

Desmond"' 

1 983 

3  wk 

CI- 

PD 

control 

crossover 

10 

7.1 

2.5  to  11.7 

de  Bocck" 

1984 

1  tx 

CF 

CPT 

cough 

crossover 

9 

2.9 

-12.6  to  18.4 

Mohsenifar''-' 

1985 

1  tx 

COPD 

PD/manual 
percussor 

B/A 

10 

-1 

-8  to  6 

Reisman" 

1988 

3yr 

CF 

CPT 

FET 

prospective 
randomized 

63 

2.8 

-0.4  to  6 

Bain" 

1988 

2«k 

CF 

PD/P 

cough 

prospective 
randomized 

20 

-0.8 

-24.4  to  22.8 

FEV,  =  Torccd  expiratory  volume  in  ihc  first  second. 

CI  =  confidence  interval. 

CF  =  cystic  fibrosis. 

PD  =  postural  drainage. 

B/A  =  before  and  after. 

CPT  =  chcsi  physical  therapy. 

FET  =  forced  expiralon,'  lechniquc. 

COPD  =  chronic  obstnjciivc  pulmonar>'  disease. 

P  =  percussion 
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Table  6.       Studies  Assessing  the  EITeel  of  Chesl  l'li>  siothenipy  im  Railioaclive  Aerosol  Clearance  from  the  Lungs 


First  Author 

Year 

Diagnosis 

Intervention 

Control 

/I 

Difference  (%) 

959^  CI 

Oldenburg*" 

1979 

bronchitis 

PD 

cough 

8 

-48.2 

-62.4  to  -33.9 

Bateman"" 

IWI 

bronchitis,  bronchiectasis 

CPT 

cough 

6 

20.5 

12.9  to  28.1 

Rossman*" 

1982 

CF 

PD 

cough 

6 

3.7 

-14.3  to  21.7 

Rossnian*'' 

1982 

CF 

PD/P 

cough 

6 

2.1 

-16.3  to  20.5 

Rossnian"' 

1982 

CF 

PD/P 

PD 

6 

-1.6 

-18.7  to  15.5 

Sutton"" 

1983 

bronchiectasis,  CI',  asthma 

FET 

no  thcrapv 

1(1 

13 

8.6  to  17.4 

Sutton™ 

1983 

bronchiectasis.  CF.  asthma 

FET/PD 

no  therapy 

10 

16 

11.6  to  20.4 

Sulliin"" 

1983 

bronchiectasis.  CF.  asthma 

FET/PD 

FFT 

10 

3 

-1.4  to  7.4 

van  dcr  Schans"- 

!9S(i 

COPD 

percussion 

I'lWP 

9 

-35 

-48.9  to  -21.1 

\an  der  Schans''- 

1986 

COPD 

PD/P 

PD 

9 

-10 

-31.9  10  11.9 

van  der  Schans"- 

1986 

COPD 

percussion 

PD 

9 

-45 

-66.9  to  -23.1 

Olseni"* 

1994 

hnmchitis 

PD/FET 

no  therapy 

14 

30 

15.9  to  44.1 

Hasani"' 

1994 

COPD.  bronchiectasis 

FET 

no  therapy 

19 

26 

23.4  to  28.6 

CI  =  confidence  inlcr\'a!. 

PD  =  postural  drainage. 

CPT  =  chcsl  physiotherapy. 

CF  =  cystic  fihrosis. 

PD/P  =  postural  drainage  and  percussion. 

COPD  =  chronic  obstructive 

pulmonary  di» 

.ease. 

FET  =  forced  expiratory  tect 

init)ue. 

CPT  is  not  necessarily  a  benign  therapy.  There  are  nu- 
merous reports  of  adverse  effects  with  the  application  of 
CPT.  These  include  hypiixemia.'^'""  increased  oxygen  con- 


sumption.' 


gastroesophageal  retlux  in  infants.' 


increased  intracranial  pressure.'""-  Grade  111/IV  intra- 
cranial hemorrhage  in  pre-term  infants."^  encephaloclas- 
tic  porencephaly  (brain  injury  similar  to  that  occurring 
with  nonaccidental  shaking  injury  in  low-birthweight  in- 
fants)."^ and  rib  fractures.""  When  a  decision  is  made  to 
use  CPT.  the  potential  for  these  adverse  effects  must  be 
considered. 

Based  on  this  review.  1  make  the  following  recommen- 
dations reaarding  the  use  of  CPT. 


1.  There  is  no  role  for  routine  use  of  CPT  in  hospitalized 
patients. 

2.  The  effect  of  CPT  on  long-term  outcomes  and  quality 
of  life  in  patients  with  chronic  diseases  such  as  CF  is 
unknown. 

3.  There  is  little  evidence  of  benefit  from  chest  percus- 
sion and  vibration,  compared  to  postural  drainage  alone. 

4.  The  evidence  for  improved  secretion  clearance  with 
postural  drainage  is  weak:  there  is  insufficient  evidence  to 
support  or  not  support  the  use  of  this  therapy. 

5.  CPT  has  the  potential  to  harm  some  patients  under 
some  conditions. 


Table  7.      Studies  Assessing  the  Effect  of  Chest  Physiotherapy  on  the  Incidence  of  Atelectasis 


First  Author 

Year 

Diagnosis 

Intervention 

Control 

Design 

n 

42 

Difference  (%) 
0.38 

95%  CI 

Finer'^ 

1979 

RDS.  post- 

CPT 

no  therapy 

prospective 

0.17to0..59 

extubation 

randomized 

Reines** 

1982 

post-operative 

CPT 

no  therapy 

prospective 
randomized 

44 

-0..36 

-0.64  to  -0.08 

Torrington'" 

1984 

post-operative 

CPl 

no  ilierapv 

prospective 
randomized 

49 

-0.013 

-0.28  to  0.25 

Al-Alaiyan"' 

1996 

RDS.  post- 
extubation 

CPT 

no  therapy 

prospective 
randotiiized 

42 

-0.142 

-0.38  to  0.09 

Bloomfield'"' 

1998 

RDS,  post- 
extubation 

CPT 

no  therapy 

prospective 
randomized 

297 

-0.03 

-0.12  to  0.06 

CI  ~  confidence  interval. 

RDS  =  respiratory  di.stn;ss 

.  syndrome. 

CPT  =  chest  physiotherapy. 
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Table  8.      Studies  Assl-smiij;  the  HtTccI  ol  Chosl  Pliysiolhcrapy  on  Hiispii.il  Leiiiilh  ol  Slay 


First  Author 


Year  Diagnosis  lnlcr\tniHMi 


Newton*               1978 

bronchitis 

CPT/IPPB 

Graham""                1978 

pneunmnia 

CPT 

Alexander-"            1996 

many 

flT 

CI  =  confidence  inler\al. 

CPT  =  chcsl  physjolhcrupy 

IPPB  =  inlcnnittcnl  |x>mii\c  prcvsurc 

birulhing. 

(■..1111.4 


IV-M'.Ml 


no  therapy  prospective  randomized 

no  therapy  prospective  randomized 

iu>  therapy  prospective  randomized 


Difference 

(daysj 


95%  CI 


27 

-0.5 

-1.9  to  0.9 

54 

-0,7 

-2.8  to  1.4 

1(11 

-0.6 

-1.4  to  0.2 

.\uto}>eiiic  Draiiiiif-c  and  .\iti\f  Cyilc  ot  Brcatliiiiy 
Technique 

Like  coinciittutial  CP'I'.  autogenic  lirainage  atitl  active 
cycle  of  breathing  technique  can  be  peiformed  without  the 
use  ofan\  ailjunctise  equipment.'"'  They  can  also  be  per- 
formed without  the  assistance  of  another  person.  Miller  et 
al'"  compared  autogenic  drainage  and  active  cycle  of 
breathing  technique  in  18  patients  (crosso\er  design)  with 
CF  by  measuring  pulmonary  function,  patient  preference, 
sputum  weight,  xenon  ventilation,  and  clearance  of  radio- 
active aerosol.  They  reported  that  these  techniques  are 
equally  effective  in  secretion  clearance.  Giles  et  al'"*  com- 
pared conventional  CPT  to  autogenic  drainage  in  10  CF 
patients,  using  a  crossover  design.  They  reported  no  sig- 
nificant difference  between  the  treatments  with  regard  to 
sputum  clearance  or  pulmonary  function.  However,  a  tran- 
sient desaturation  occurred  with  CPT  that  did  not  occur 
with  autogenic  drainage.  Savci  et  al"**  compared  auto- 
genic drainage  and  active  cycle  of  breathing  technique  in 
prospective  randomized  trial  o\er  20  days  in  30  patients 
with  chronic  obstructive  pulmonary  disease.  They  reported 
similar  improvements  in  pulmonary  function  with  these  2 
techniques.  Cecins'-"et  al  compared  acti\e  cycle  of  breath- 
ing technique  using  a  head-down  position  and  a  horizontal 
position  in  19  patients  with  bronchiectasis,  and  they  re- 
ported no  significant  difference  in  sputum  production  w  ith 
the  2  approaches,  but  a  strong  patient  preference  for  the 
horizontal  (rather  than  head  down)  approach. 

Positive  Expiratory  Pressure 

Since  the  mid-198()s  there  has  been  interest  in  the  use  of 
PEP  techniques  to  facilitate  secretion  clearance,  primarily 
w  ith  CF  patients.  This  topic  has  been  reviewed  in  Respi- 
R.AToR'i  Cark.'-'  Studies'"^'---'-"  have  assessed  the  use  of 
PEP  therapy  (Table  9),  and  a  case  series  of  18  hospitalized 
CF  patients  has  been  reported. '•*-  Most  commonly,  a  cross- 
over study  design  v\as  used,  and  the  studies  ha\e  been 
relatively  short  term.  Outcome  \  ariables  used  to  assess  the 
effect  of  PEP  therapy  included  sputum  production,  pulmo- 
narv  function  lesiinsz.  clearance  of  a  radioacti\e  aerosol 


from  liic  lungs,  and  the  a\i)idance  o\  acute  exacerbations. 
Most  of  the  studies  compared  PEP  to  postural  drainage  or 
con\entional  CPT.  .Although  PHP  therapy  would  allow  the 
comparison  with  a  sham  device  (and  potentially  even  blind- 
ing), this  was  only  done  in  one  study.  These  studies  report 
mixed  results.  Whereas  some  studies  report  similar  out- 
comes for  PEP  and  postural  drainage  or  con\  entional  CPT, 
other  studies  report  less  favorable  results  with  PEP  ther- 
apy.  .After  rev  ievv  ing  these  studies.  I  think  the  best  that  can 
be  said  is  that  PEP  therapy  may  be  as  effective  as  con- 
ventional CPT.  However,  given  the  results  of  studies  of 
CPT  reviewed  pre\iously  herein,  one  might  question  the 
\  alidity  of  comparing  PEP  to  CPT.  It  is  also  important  to 
recognize  that  the  studies  of  PEP  have  been  performed 
primarily  with  patients  v\ho  ha\e  a  diagnosis  of  CF  (and  a 
few  studies  with  chronic  bronchitis  or  as  a  postoperative 
therapy).  The  role  of  PEP  therapy  in  other  patient  popu- 
lations is  \ irtualK  unknown.  One  recunent  theme  in  these 
studies  is  a  reported  patient  preference  for  PEP.  compared 
to  CPT.  most  likely  because  PEP  is  more  convenient  and 
less  time  consuming  for  the  patient. 

Flutter  Therapy 

Interestingly,  most  studies  of  PEP  therapy  were  reported 
in  the  mid-1980s  to  mid-1990s.  Most  studies  of  flutter 
therapy  were  reported  in  the  mid-to-late- 1990s  (Table 
j0).i-».'-i52  xhese  studies  report  mixed  results  in  a  variety 
of  patient  populations.  Although  sham  therapy  would  be 
possible  to  evaluate  flutter  therapy,  most  studies  compared 
flutter  to  another  form  of  secretion  clearance  therapy  (most 
commonlv  conventional  CPT).  Melhodologicallv .  most  of 
these  studies  are  limited  b)'  crossover  designs  and  small 
sample  sizes.  The  best  that  can  be  concluded  from  these 
studies  is  that  flutter  therapv  mav  produce  similar  effects 
on  sputum  production  and  pulmonary  function  as  conven- 
tional secretion  clearance  therapies.  One  study "°  reported 
lower  viscoelasticilv  with  flutter.  However,  that  finding 
did  not  result  in  improved  sputum  expectoration  in  that 
study.  It  is  also  of  interest  to  note  that  one  study'-"  re- 
ported a  pneumothorax  in  association  with  flutter  therapy. 
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Table  9.      Sludics  Evaluating  the  Use  iil  PEP  Therapy 


First  Author 


Year         Diagnosis         Control 


Design 


Outcome  Variables 


Study 


Principal  Findings 


Falk'=" 


Tonncsen'" 

Camphcli'^-' 

Tyrrell'-' 

Frolund'-"' 

Hofineyr'-' 

Obenvaldner'-' 

Van  Aspercn'-** 
van  Hcn-istum'- 
Kaminska"" 

Christensen'" 


1984       CF 


CPT.  crossover 

FET 


1984 

CF 

CPT 

before  and 
alter 

1986 

post- 

CPT 

prospective 

operative 

randomized 

1986 

CF 

CPT 

crossover 

I9S() 

post- 

sham 

prospective 

operative 

randomized 

1986 

CF 

PD. 
FET 

crossover 

1986 

CF 

CPT 

crossover 

1987 

CF 

PD 

crossover 

1988 

chronic 
bronchitis 

FET 

crossover 

1988 

chronic 
bronchitis 

PD 

crossover 

1990 

chronic 
bronchitis 

CPT 

prospectiv 
randon 

Christensen"" 

1990 

COPD 

sham 

prospective 
randomized 

Steen'" 

1991 

CF 

CPT. 

FEI 

crossover 

van  Hengstum'-'- 

1991 

chronic 
bronchitis 

FET/ 
PD. 
no  tx 

crossover 

Mortensen'" 

1991 

CF 

PD 

crossover 

Lannefors'-^-* 

1992 

CF 

PD. 

exercise 

crossover 

Pfleger'" 

1992 

CF 

AD 

crossover 

Richter  Larsen"" 

1995 

post- 
operative 

CPT 

prospective 
randomized 

Mcllwaine"'' 

1997 

CF 

CPT 

prospective 
randomized 

Plebani"' 

1997 

HIV 

— 

before  and 
after 

PEP  =  positive  expinilory  pressure. 

CF  =  cystic  fibrosis. 

CPT  =  chcsi  physiotherapy. 

FET  ^  forced  cxpirator>'  technique. 

COPD  =  chronic  ob>trxiclivc  pulmonary  disease. 

pQ,  =  partial  pressure  of  oxygen. 

PFT  =  puhiwnary  function  tcsi. 

PD  =  poMural  drainage. 

FEV,  =  forced  expiratory  volume  in  the  first  second. 

P*o->  ~  arterial  partial  pressure  of  oxygen. 

IX  =  trcaimcni. 

AD  =  autogenic  drainage. 

HIV  =  human  immunodcncicncy  virus. 


14       spulum  production. 

iransculaneous  Pq, 


sputum  produciion.  PFT 


71        posl-operative  pulmonary 
complicalions 

16       symptom  scores,  sputum 
prtxluciion.  PFT 

56       atelectasis,  arterial  blood 
gases 

18        sputum  produciion.  oxygen 
saturation.  PFT 

20       sputum  produciion.  PFT 


10       sputum  production.  PFT 

8  radioactive  aerosol 

clearance 
12       sputum  produciion. 

patient's  subjective 

assessment 
43       pulmonary  function. 

antibiotic  and  mucolytic 

use,  acute  exacerbations 

47       PFT.  P^y,.  dyspnea. 

spulum  production, 

acule  exacerbations 
24       sputum  produciion. 

spirometry 
7        radioactive  aerosol 

clearance 

10       radioactive  aerosol 
clearance 

9  radioactixe  aerosol 

clearance,  sputum 

production 
14       sputum  production, 

spirometry 
66       PFT.  atelectasis 

40        PFT 


8        pulmonary  infections, 
antibiotic  courses 


1  IX  Mean  sputum  production  of  10  g  for  CPT. 

21.6  g  for  PEP  +  PD.  17.4  g  for  PHP. 
and  15  g  for  FET.  Decrease  in 
transcutaneous  Pq,  with  CPT:  increase 
with  PEP. 
6-9  mo       Significant  reduction  in  residual  volume 
with  PRP.  Subjective  improvement  in 
spulum  production  with  PEP. 
post-op       319(-  of  patients  in  PEP  +  CPT  developed 
course         posl-operati\e  complications,  vs.  22'7r 
in  the  PEP  group. 
I  mo  No  difference  between  PEP  and  CPT  for 

any  of  the  outcome  variables, 
post-op        No  difference  between  groups  Un  any  of 

course         the  outcome  \ariables  measured. 
4  tx  Spulum  production  was  less  when  PEP 

was  used.  No  significant  differences  in 
oxygen  saturation  or  PFT. 
IS  mo         Spulum  produciion  greater  with  PEP. 

Significant  increase  in  expiratory  flows 
and  decreased  hyperinflation  w  ith  PEP. 
4  wk  No  significant  difference  in  sputum 

produciion  or  PFT  resuUs. 
1  IX  Significantly  greater  radioactive  aerosol 

clearance  with  FET. 
4  wk  Sputum  production  greater  for  PD  than 

PEP  in  most  patients.  Patients  found 
PEP  convenient. 
12  mo         Fewer  exacerbations  with  PEP.  Less  use 
of  antibiotics  and  mucolytics  with  PEP. 
Small  increase  in  FEV,  with  PEP,  vs 
small  decrease  with  CPT. 
6  mo  No  difference  between  groups  for  any  of 

the  outcome  \'ariables. 

1  mo  No  significant  difference  between  groups 

for  sputum  production  or  spirometry". 

1  tx  Clearance  in  all  3  lung  zones  was  largest 

after  FET/PD.  compared  with  PEP. 
PEP  no  different  than  no  therapy. 

1  tx  Similar  clearance  for  PEP  and  PD. 

1  tx  No  difference  in  radioacti\e  aerosol 

clearance  or  sputum  production 

between  treatments. 
1  tx  Significantly  more  spulum  produced  with 

PEP. 
posl-op       No  significant  difference  between  groups 

course         for  any  of  the  outcome  variables. 
1  y  Significantly  improved  FVC  and  FEV,  in 

patients  receiving  PEP  compared  to 

CPT 
12  mo         Reduction  in  pulmonary  infections  and 

antibiotic  courses  with  PEP. 
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lahlo  10.      Studies  Evaluating  Flutter  Therapy 


First  Author      Year  Diagnosis         Control 


Design 


Outcome  Variables 


Dur;ition 


Principal  Findings 


Chatham'^'        1993      post- 

thoracotomy 


Pryor'-"  IW4  CF 

Girard'-"'  1994  asthma 

Swift'*  1994  asthma 

Konstan'-"'  1994  CF 

Homnick'-"'  1998  CF 


Burioka'-""  1998      pan- 

bronchiolitis 


App'- 


1998      CF 


Condor'"  1999      CF 


Bellone'^-  2000      chronic 

bronchitis 


CPT 

crossover 

24 

vital  capacity,  sputum 
production, 
breathing,  chest 
comfort,  and 
expectoration 
scores 

1  d 

No  additional  bencHt  occurred  with 
the  addition  of  flutter  to  CPT. 
Flutter-only  therapy  generated 
the  worst  results. 

ACB 

crossover 

24 

sputum  production, 
spirometry,  oxygen 
saturation 

1  d 

Greater  sputum  production  \^■ith 
ACB  than  with  flutter  +  ACB. 
No  spirometry  or  oxygen 
saturation  differences  between 
treatments. 

— 

before  and 
after 

20 

spirometry 

30-45  d 

Significant  spirometry  impro\ement 
with  flutter  therapy. 

sham 

crossover 

20 

peak  How.  salbutamol 
use.  questionnaires 

7d 

No  difference  in  peak  flow  or 
salbutamol  use  between  tlutter 
and  sham  therapy. 

cough. 

crossover 

18 

sputum  production 

1  tx 

Significantly  more  sputum 

PD 

expectorated  with  flutter  than 
with  cough  or  PD. 

CPT 

prospective 

22 

spirometry,  length  of 

Length  of 

No  significant  differences  between 

randomized 

hospitalization. 

hospital 

flutter  and  CPT  for  anv  outcome 

number  of 

stay 

variables. 

respiratory 

treatments,  clmlcal 

score 

cough 

crossover 

8 

pulmonary  function, 
sputum  production, 
blood  gas  values, 
symptom  scores 

7d 

Sputum  production  and  peak  flow 
improved  with  tlutter.  One 
patient  developed  pneumothorax 
during  flutter  therapy. 

AD 

crossover 

14 

pulmonary  function, 
sputum  production, 
sputum 
viscoelasticity 

7d 

No  significant  differences  in 
pulmonary  function  or  sputum 
volume.  Sputum  viscoelasticity 
lower  with  flutter. 

CPT 

prospective 

23 

spirometry,  oxygen 

14  d 

Similar  improvements  in 

randomized 

saturation.  6-min 
walk 

spirometry  and  6-min  walk  with 
fiutter  and  CPT. 

PD 

crossover 

10 

pulmonary  function, 
sputum  production. 
oxygen  saturation 

1  tx 

No  significant  differences  in 
pulmonary  function  or  oxygen 
saturation.  Small  but 

CF  =  cy.slic  fibrosis. 
AD  =  autogenic  drainage. 
PD  =  postural  drainage. 
CI^  -  chest  physiotherapy. 
ACB  =  active  cycle  of  breathing. 
tx  =  irealmenl. 


significantly  greater  sputum 
production  with  flutter. 


High  Frequency  Chest  Compression 

Since  the  early  I49()s  there  has  been  cHnical  interesi  m 
techniques  that  produce  high-frequency  chest  compression 
(HFCC).  also  called  high-fretitiency  chest  wall  oscilla- 
tion."'-"'* In  a  belbre-and-atler  therapy  design.  Warwick 
and  Hansen'"'  reported  the  experience  nl  l.'i  CF  patients 
who  used  HFCC  for  22  months  and  reported  iniprove- 


tnenls  in  pulmonary  function  with  this  therapy.  Arens  et 
al'^'  raiidomi/ed  50  CF  patients  admitted  to  the  hospital 
lor  acute  pulmonary  exacerbation  to  recei\e  either  HFCC 
or  CPT.  They  reported  similar  improvements  in  clinical 
status  and  pulmonary  function  for  the  patients  receiving 
HFCC  and  CPT.  and  speculated  thai  HFCC  might  be  an 
adequate  alternati\c  to  hospitalized  CF  patients.  Braggion 
et  al"**  compared  postural  drainage.  PEP.  and  HFCC.  us- 
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ing  a  crossover  design,  with  16  CF  patients,  and  reported 
no  significant  differences  in  sputum  production  between 
the  ."^  techniques.  Kkift  et  al'^"  compared  HFCC  and  CPT 
using  a  crossover  design  in  29  CF  patients,  and  reported 
significantly  more  sputum  production  with  HFCC.  A  con- 
cern with  HFCC  is  the  potential  for  reduced  end-expira- 
tory lung  volume  and  resultant  airway  closure.  Jones  et 
al'""  reported  a  3()'7r  reduction  in  end-expiratory  lung  vol- 
ume with  the  application  of  HFCC.  However.  Perry  et 
al'"'  reported  that  this  effect  on  end-expiratory  lung  vol- 
ume is  prevented  by  application  of  a  modest  amount  of 
positi\e  end-expiratory  pressure.  Whitman  et  al"'"  studied 
sputum  clearance  using  HFCC  in  9  mechanically  \enti- 
lated  patients  and  reported  that  this  technique  is  equally 
efficacious  to  CPT. 

Intrapulmonary  Percussive  Ventilation 

Intrapulmonary  percussive  ventilation  has  been  evalu- 
ated in  a  case  series'"'  and  several  studies.  Van  Hengs- 
tum"'-*  reported  no  effect  of  oral  high-frequency  oscilla- 
tion combined  with  forced  expiration  maneuvers  on 
tracheobronchial  clearance  in  chronic  bronchitis.  Natale  et 
al"'-'^  compared  intrapulmonary  percussive  ventilation  to 
CPT  in  a  crossover  design  with  9  CF  patients  and  reported 
that  intrapulmonary  percussive  ventilation  was  as  effective 
as  CPT  on  spirometry  and  sputum  expectoration.  Homnick 
et  al"*  randomized  CF  patients  to  receive  intrapulmonary 
percussive  ventilation  or  CPT  for  6  months.  No  significant 
differences  were  reported  for  spirometry,  number  of  hos- 
pitalizations, use  of  oral  or  intravenous  antibiotics,  or  an- 
thropometrics. Scherer  et  al,'"'  using  a  crossover  design 
study,  compared  high-frequency  oral  airway  oscillation, 
high-frequency  chest  wall  oscillation,  and  standard  CPT  in 
14  pediatric  CF  patients.  They  reported  that  the  3  treat- 
ment modalities  had  similar  effects  on  sputum  production. 

Manual  Hyperinflation 

Denehy--  conducted  a  narrative  review  of  manual  hy- 
perinflation and  concluded  that  considerable  controversy 
exists  regarding  the  safety  and  effectiveness  of  this  ther- 
apy for  intubated  patients.  Jones  et  al"'^  reported  an  im- 
provement in  lung  mechanics  and  arterial  oxygen  with  this 
technique.  However.  Novak  et  al'*''  reported  that  manual 
hyperinflation  had  no  sustained  effect  on  gas  exchange  or 
pulmonary  mechanics.  Moreover,  Singer  et  al'™  reported 
that  lung  hyperinflation  is  usually  not  achieved  with  this 
technique  and  that  significant  changes  in  cardiac  output 
occur  when  hyperinflation  is  achieved.  Furthermore.  Clarke 
et  al''"  raised  concern  regarding  the  safety  of  this  tech- 
nique, because  of  the  high  tidal  volume  and  peak  inflation 
pressures  that  are  used.  Others  have  also  reported  deteri- 
oration in  gas  exchange  associated  with  this  technique.'-* 


Mechanical  In-Exsufflation 

Manually  assisted  cough  and  the  mechanical  in-exsuf- 
flator  are  techniques  to  assist  secretion  clearance  in  pa- 
tients with  neuromuscular  disease.'''-  The  mechanical  in- 
exsuftJator  has  been  popularized  by  Bach  as  a  secretion 
clearance  methodology. ''-  '^'  Although  use  of  the  me- 
chanical in-exsufflator  has  become  an  accepted  part  of  the 
respiratory  armamentarium  for  patients  with  neiuomuscu- 
lar  disease,  the  c\  idence  is  anecdotal,  with  only  nonran- 
domized case  series  basing  been  reported. 

Observations  and  Limitations  of  this  Review 

There  are  a  number  of  inethodological  limitations  of  the 
literature  reporting  studies  of  the  use  of  secretion  clear- 
ance techniques.  Most  of  the  studies  are  small:  many  in- 
clude fewer  than  20  subjects.  Most  use  crossover  designs 
rather  than  prospective  randomized  controlled  designs.  In 
most  cases,  sham  therapy  was  not  used,  although  this  is 
possible  for  techniques  such  as  PEP  and  flutter.  In  many 
cases,  one  technique  was  compared  to  another  (for  exam- 
ple, CPT  vs  PEP).  Few  compared  a  therapy  to  no  therapy. 
Many  studies  were  limited  to  short-term  outcomes  such  as 
sputum  clearance  with  a  single  treatinent  session.  It  might 
be  argued  that  short-term  outcomes  such  as  sputum  clear- 
ance or  radioactive  aerosol  clearance  are  irrelevant  and 
that  the  focus  should  be  on  long-term  outcomes  such  as 
disease  progression,  quality  of  life,  and  patient  satisfac- 
tion. The  focus  of  secretion  clearance  techniques  has  been 
the  amount  of  sputum  produced.  Although  it  seems  ob\  i- 
ous.  increased  secretion  clearance  in  diseases  such  as  CF 
has  not  been  shown  to  affect  disease  progression.  In  many 
sputum-producing  diseases,  the  presence  of  secretions  in 
the  airway  may  be  a  symptom  of  disease  rather  than  a 
cause  of  disease. 

It  is  recognized  that  conducting  a  methodologically 
strong  study  (ie,  placebo-controlled  prospective  random- 
ized controlled  trial)  with  an  adequate  sample  size  and 
important  outcomes  (eg,  disease  progression,  morbidly,  or 
mortality)  would  prove  difficult.  The  study  would  be  ex- 
pensive and  industrial  support  such  as  occurs  with  drug 
studies  is  not  likely.  Moreover,  secretion  clearance  is  an 
integral  component  of  disease  management  of  patients  with 
sputum  hypersecretion,  raising  serious  ethical  concerns  in 
the  minds  of  clinicians  and  patients. 

Several  limitations  of  this  review  are  acknowledged. 
First,  it  was  conducted  by  a  single  author  and  different 
conclusions  might  be  reached  by  others  reviewing  this 
literature.  The  issue  of  reviewer  bias  is  real.  As  a  respira- 
tory therapist  with  more  that  25  years  of  experience.  1 
embarked  on  this  review  with  a  bias  favoring  secretion 
clearance  techniques.  Every  attempt  was  made  to  provide 
a  comprehensive  and  balanced  review,  but  it  is  possible 
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ihal  sonic  iin|i(>it.iiit  sIikIics  uciv  missed.  No  ;illciii|il  uas 
made  to  include  abstracts  from  scientific  meetings  or  to 
include  data  from  unpuhlishcil  trials.  Feu  limitations  were 
placed  i>ii  the  qualils  ot  siuilics  included  in  this  review — 
the  attempt  was  to  be  comprehensive  rather  than  selective. 
It  is  noted  that  systematic  rc\  icws  that  set  rigid  criteria  for 
scleclion  of  siiidics  excluded  all  published  studies  because 
of  poor  nieihodoloiiical  scores."'  Finall\.  although  some 
quantitali\c  icmiIIs  arc  provided,  this  review  is  not  a  meta- 
analssis. 

Lack  of  Kvidfiue  Versus  Lack  of  Benefit 

Based  on  lliis  review.  I  conclude  that  there  is  insuffi- 
cient ev  ideiice  to  support  the  use  of  any  secretion  clear- 
ance technique.  Most  of  the  studies  are  observational  trials 
(crossover  studies)  and  physiologic  studies  (sputum  clear- 
ance, radioactive  aerosol  clearance,  or  spirometry)  with 
small  sample  sizes.  Moreover,  there  are  not  consistent  find- 
ings, with  some  studies  reporting  benefit  and  others  re- 
porting no  benefit.  At  best,  the  literature  on  this  topic  is 
disappointing. 

This  raises  a  very  important  question  for  the  clinician. 
Does  the  lack  of  evidence  mean  lack  of  benefit?  Is  the  lack 
of  evidence  due  to  studv  methodology,  or  is  there  really  no 
benefit  from  these  techniques?  Given  the  lack  of  evidence, 
as  a  clinician  I  suggest  the  following  hierarchy  of  ques- 
tions that  might  be  asked  when  considering  secretion  clear- 
ance therapv  for  a  patient. 

1.  Is  there  a  pathophysiologic  rational  ftir  use  of  the 
therapy?  Is  the  patient  experiencing  difficulty  clearing  se- 
cretions? Are  retained  secretions  affecting  lung  function  in 
an  important  way  such  as  gas  exchange  or  lung  mechan- 
ics? Note  that  the  production  of  large  amounts  of  sputum 
does  not  necessarily  mean  that  the  patient  is  experiencing 
difficulty  clearing  sputum. 

2.  What  is  the  potential  for  adverse  effects  of  the  ther- 
apy? Which  therapy  is  likely  to  provide  the  greatest  ben- 
efit with  the  least  harm? 

3.  What  is  the  cost  of  the  equipment  lor  this  therapv  ? 
Some  of  these  devices  are  quite  expensive  (Table  1 1 ).  The 
cost  of  the  device  may  not  be  covered  by  third-party  in- 


Table  1 1 .      Cost  of  Some  Secrelion  Clearance  Devices 


Device.  Manufacturer.  Location 


Price  (S) 


Flutter.  Axcan  Scandipharm  (Birmingham.  Alabama)  38.75 

TheraPEP.  DHD  Healthcare  (Wampsville.  New  York)  24.7.S 

Vest  Airvvay  Clearance  .System.  Advanced  Respiratory  15.900 

(St.  Paul.  Minnesota) 
Intrapulmonary  Percussive  Ventilator.  Percussionaire  3.500 

Corporation  (Sandpoint.  Idaho! 
In-E.\suftlator.  Emerson  Corporation  (Cambridge.  4.350 

Massachusetts) 


surers,  resulting  in  considerable  out-of-pocket  expense  for 
the  patient  or  the  hospital. 

4.  What  are  the  preferences  of  the  patient'  Lacking 
evidence  that  any  technique  is  superior  to  another,  patient 
preferences  are  an  important  consideration.  Validation  of 
an  instrument  for  measuring  patient  satisfaction  with  se- 
crelion clearance  techniques  has  been  published.'" 

When  a  clinical  decision  is  made  to  try  a  secretion  clear- 
ance technique,  a  simple  clinical  trial  can  be  conducted  (an 
/;  of  1  trial).''"*"*-  For  example,  imagine  that  a  decision  is 
made  to  try  flutter  therapy  for  a  patient.  The  clinician  and 
patient  agree  that  a  clinically  useful  outcome  measure  is 
sputum  production.  A  12-week  trial  is  designed.  For  one 
week,  ihe  only  sputum  clearance  technique  used  will  be 
huff  coughing.  For  a  second  week,  fiutter  therapy  will  be 
used  as  provided  by  the  manufacturer.  For  a  third  week, 
the  flutter  device  will  be  used  with  the  oscillating  ball 
removed  (sham  therapy).  The  patient,  who  is  naive  to  the 
therapv .  does  not  know  whether  the  device  should  be  used 
with  or  without  the  oscillating  ball.  The  order  of  treat- 
nienis  is  randomized  (the  patient  flips  a  coin)  and  the 
sequence  is  repeated  4  times,  [iach  day.  the  sputum  pro- 
duced during  the  therapy  session  is  weighed.  A  diary  is 
also  kept  in  which  events  such  as  chest  infections  are 
logged.  At  the  end  of  12  weeks,  the  results  are  analyzed 
(which  may  include  statistical  analysis),  reviewed  together 
by  the  clinician  and  patient,  and  a  collaborative  decision  is 
made  regarding  the  benefit  of  the  therapv .  In  this  manner, 
an  objective  decision  is  made  regarding  the  benefits  of  the 
therapy  for  this  individual  patient.  .Such  an  approach  may 
be  particularly  useful  for  techniques  such  as  postural  drain- 
age, in  which  variability  of  patient  response  has  been  re- 
ported.'^'■"*-' 

Summary 

Despite  the  clinical  observation  that  retained  secretions 
are  detrimental  to  respiratorv  function  and  despite  anec- 
dotal associations  between  secretion  clearance  and  im- 
provements in  respiratory  function,  there  is  a  dearth  of 
high-lev  el  ev  idence  to  support  any  secretion  clearance  tech- 
nique. This  is  problematic,  given  that  a  substantial  portion 
of  respiratory  care  practice  is  related  to  secretion  clear- 
ance. .Although  lack  of  evidence  does  not  mean  lack  of 
benefit,  it  is  desirable  to  have  better  evidence  to  support 
this  practice.  Appropriateh  powered  and  methodologically 
sound  research  is  desperateh  needed  on  this  subject. 
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Discussion 

Durbin:  As  usual.  Dean,  you've 
done  an  admirable  Job  of  detailing  an 
immense  amount  of  literature,  raising 
the  sound  and  the  fury  and  signifying 
nothing.  I  challenge  one  of  the  as- 
sumptions that  are  made  in  these  anal- 
yses, which  you  pointed  out.  The  as- 
sumption is  that  if  the  confidence 
interval  overlies  zero — indicating  no 
treatment  effect — that  you  need  to  be 
\  ery  concerned  that  the  effect  observed 
in  the  stud)  is  not  real.  I  think  that's  a 
harsh  standard  for  such  small  studies. 
Another  interpretation  inight  be  that 
the  number  of  patients  tested  is  sim- 
ply too  siTiall  to  identify  either  differ- 
ences between  indi\idual  patients  or 
the  group  as  a  whole. 

Hess:  That's  ahsoluiely  correct.  And 
the  reason  vvh>  the  ^S"^!  confidence 
iiilcrvals  are  so  v\ide  in  these  studies 
is.  first  of  all.  that  there  is  a  lot  of 
variability  in  many  of  these  studies. 
The  standard  deviations  they  report  arc 


sometimes  nearly  as  large  as  the 
means.  And  then,  secondly,  they  are 
very  small  sample  sizes.  Certainly 
those  confidence  intervals  would 
shrink  if  they  studied  200  patients 
rather  than  studying  10  patients — you 
would  hope.  But  we  don't  know. 

Tonelli:      I  think  this  is  actually  a 

very  interesting  and  challenging  area 
for  evidence-based  medicine,  and  let's 
just  focus  on.  say.  the  CF  patients  and 
airway  clearance.  First.  I  think  the 
study  most  of  us  would  design  to  try 
to  answer  that  question  would  be  a 
long-term,  large,  randomized  con- 
trolled trial  of  particular  techniques, 
compared  to  placebo  or  sham.  That 
study  won't  get  done  for  a  variety  of 
reasons.  One.  I  wmild  suggest,  is  that 
probably  there's  not  clinical  equipoise 
among  CF  ph\  sicians.  for  they  largely 
belie\e  that  some  form  of  airw a>  clear- 
ance is  effective.  But  you  also  put  your 
finger  on  a  large  problem  in  terms  of 
tr\  ing  to  stud\  these  in  any  other  fash- 
ion, and  that  is  that  there's  a  tremen- 


dous amount  of  individual  \  ariability 
in  terms  of  a  patient's  perceived  ben- 
efit, and  even  from  objective  measures 
in  terms  of  improvement  of  FEV,.  be- 
tween the  \  arious  techniques,  such  that 
there  are  patients  who  swear  by  one 
and  v\  ill  not.  under  an>  circumstance, 
use  another.  I  actualh  think  this  may 
be  one  area  where  the  standard  tools 
of  e\idence-based  medicine  are  likely 
to  fail  us.  and  perhaps  the  n  of  1  study 
is  actualh  the  appropriate  one  here, 
and  that,  in  fact.  \ciu  need  to  find  a 
therapv  that  seeiris  to  w  ork  for  a  piirtic- 
ular  indi\idual  patient,  primarily  be- 
cause the  perception  of  w  hether  it  works 
will  depend  on  whether  they  actualh 
use  it. 

Hess:  I  thmk  that  because  of  the 
small  sample  sizes  and  the  large  stan- 
dard de\  iations  and  so  forth,  we  can't 
say  that  an\  of  these  therapies  are  not 
effective,  and  I  guess  I  probably  w  ant 
to  go  on  record  that  I'm  not  saying 
that  an\  of  these  therapies  are  not  ef- 
fectixe.  What  I'm  saying  is  that  we 
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lui\L"  insiitrKii.MU  csulciK'O  111  s;i>  iluit 
many  oflhem  arcctTei.li\c.  Aiul  I  ayivc 
that  it  would  be  very  (.lilTiculi  to  do 
the  type  of  studies  that  main  of  us 
would  like  to  see  done.  The>  uixild 
he  ver\  expensive  and  we  wiuild  per- 
haps ha\e  a  very  difficult  time  enroll- 
ing patients,  because  many  of  the  cli- 
nicians carins:  for  [hose  patients,  and 
the  patients  themselves.  wDuld  view 
the  intervention  as  unethical. 

Tonelli:  ^'cs.  and  I  iliink  vv  hai  we're 
left  with  in  these  types  of  situations  is 
to  say,  "OK,  we  don"t  have  proof  of 
benefit."  One  might  argue  that  we  also 
don't  have  proof  of  harm,  and  1  would 
say  there  are  different  approaches  as 
to  what  to  do  when  you're  in  that  sit- 
uation. One  is  to  throw  up  \our  hands 
and  say,  "I'm  not  going  to  do  any- 
thing," and  the  other  is  to  try  to  tailor 
the  therapv  based  on  clinical  experi- 
ence, observations,  and  interaction 
with  the  patients.  I  think  for  this  par- 
ticular therapy,  if  we  wait  around  un- 
til there's  proof  of  efficacy — that  will 
never  come  for  these  therapies,  and  in 
particular  for  CF. 

Hess:  Another  thing  we  need  to  con- 
sider is  the  cost  of  some  of  these  new- 
therapies.  Some  of  the  new  devices 
are  very  expensive,  and  pressure  is  be- 
ing bought  to  bear  on  third-party  pay- 
ers, for  example,  to  cover  some  of 
them,  some  of  which  cost  in  excess  of 
SI 0.000.  There  are  only  a  few — less 
than  five — studies  of  any  type  in  the 
literature  that  have  looked  at  these.  Of 
those  .'i.  perhaps  "studies"  isn't  even 
the  best  word;  "reports"  may  be  a  bet- 
ter word.  Many  of  them  are  nothing 
more  than  case  reports  and  anecdotal 
evidence. 

Ellrodt:  For  these  devices,  do  they 
need  to  go  through  some  sort  of  Food 
and  Drug  Administration  (FDA)  re- 
view? 


lU'ss:  I  hcv  do.  Ill  lad.  llicv  ,irc  ;ill 
FDA-approved. 

Kllrodt:  Despite  the  lack  of  evi- 
dence'.' Does  the  1  D.A  have  cviilence 
as  to  their  success .'  The  F'DA  is  pretty 
good,  certainly,  w  ith  drugs.  They  may 
not  be  as  good  with  devices  in  terms 
of  efficacy.  What's  the  story.' 

Hess:  1  think  that's  the  answer.  I 
think  ihat.  essentially,  for  these  de- 
vices all  the  manufacturer  has  to  do  is 
to  convince  the  FDA  that  the  device 
works  the  way  that  it  is  labeled  to 
work.  .And  1  don't  think  there's  much 
more  bev  ond  that  that  needs  to  be  done. 
The)  do  not  need  to  submit  to  the 
FDA  the  level  of  evidence  required 
for  a  new  drug. 

Chatburn:  An  issue  that  we  seem 
to  keep  dancing  around  is  the  cost. 
It's  not  just  the  cost  of  the  device  it- 
self: it's  the  cost  of  the  labor  associ- 
ated with  supplying  it.  .And  people  who 
are  in  administrative  positions  are 
caught  in  this  double  bind,  where  they 
are  forced  to  cut  labor  costs  and  stop 
doing  things  that  don't  have  any 
proven  effectiveness,  and  yet  we  keep 
running  up  against  a  wall  of  how  you 
change  behaviors  on  the  part  of  clini- 
cians when  you  don't  have  any  good 
evidence  to  do  that.  So  it's  sort  of  a 
conundrum.  Do  you  have  any  advice 
as  to  how  you  could  approach  that? 
Was  there  anything  in  the  literature 
that  talked  about  cost  as  a  deciding 
factor? 

Hess:  B\  and  laigc  in  these  studies, 
cost  was  ignored.  The  Alexander 
study'  looked  at  randomizing  patients 
to  CPT  or  no  CPT:  a  phvsician  wrote 
the  order  for  CPT.  then  a  pulmonary 
fellow  randomi/ctl  the  paticnl  cither 
to  get  the  CPT  or  not.  .And  then  they 
looked  at  things  like  the  incidence  of 
atelectasis,  the  hospital  lengili-of-stay. 


and  so  forth,  and  found  there  was  no 
difference  between  those  w  ho  got  CPT 
and  those  who  did  not.  They  then  cal- 
culated what  I  would  say  were  some 
very  inllated  cost  savings.  You  know; 
they  went  through  this  thing  of,  "We 
pay  our  respiratory  therapists  this 
much,  and  we  stopped  this  many  treat- 
ments a  year."  They  did  this  math  and 
concluded.  "There  are  this  many  pa- 
tients in  the  United  States,  so  we'll 
save  millions  of  dollars  by  eliminat- 
ing this." 

rekerence 

I.  .Alexander  E.  Wcingarten  S.  Mohsenifar  Z. 
Clinical  strategies  to  reduce  utili/alion  of 
CPT  without  coinpromising  patient  care. 
Chest  1996:110(21:430-432. 

Chatburn:  Onlv  if  you  gel  rid  of 
the  full-time  equivalents  (employees) 
associated  with  it — only  they  never 
do  that. 

Ellrodt:     They  actually  did  that. 

Guyatt:  Tw  o  points.  (")ne:  w  hen  vou 
talk  abi)ut  the  expense  of  conducting 
the  studies,  if  indeed  you  could  cut 
back  on  employees,  you  have  to  put 
that  beside  the  vearlv  expense  of  ad- 
ministering these  therapies  that  are 
done  to  indiv  iduals:  most  of  the  time 
the  cost  of  doing  the  studies  is  minus- 
cule relative  to  years  and  vears  of  ad- 
ministering the  therapies.  The  second 
point  is  that  in  areas  where  clinicians 
have  been  convinced  of  the  effective- 
ness, or  it's  their  bailiwick,  and  so 
very  difficult  to  mount  trials,  one  strat- 
egy is  It)  begin  with  a  trial  that  takes 
the  conventional  or  maximal  interven- 
tion, and  gives  less  of  that  interven- 
tion, or  the  minimum  that  people  will 
find  acceptable.  That  can  be  a  first 
step  if  people  find  it  unacceptable  to 
not  administer  the  intervention  at  all. 

Hess:      Good  points.  Thank  you. 
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Summary 

In  long-term  management  of  stable  chronic  obstructive  pulmonary  disease  (COPD),  a  number  of 
medications  improve  pulmonary  function  test  results.  The  long-term  clinical  benefits  of  those  drugs 
would  seem  intuitive,  but  there  is  very  little  strong  evidence  that  long-term  outcomes  in  COPD  are 
substantially  affected  by  those  drugs.  Nevertheless,  symptom  improvement  such  as  dyspnea  reduc- 
tion is  certainly  strong  reason  to  use  those  agents.  The  2  most  compelling  bodies  of  evidence  in  stable 
COPD  are  for  oxygen  therapy  in  the  chronically  hypoxemic  patient  and  pulmonary  rehabilitation 
to  improve  exercise  tolerance  and  dyspnea.  Inhaled  corticosteroids  also  appear  to  be  useful  in 
patients  at  risk  for  frequent  exacerbations.  In  acute  exacerbations,  the  rationale  for  therapy  comes 
in  part  from  the  large  body  of  literature  regarding  acute  asthma  therapy.  Bronchodilator  therapy 
and  corticosteroids  both  seem  to  reduce  the  severity  and  the  duration  of  exacerbations.  Moreover, 
routine  antibiotic  use  seems  beneficial,  and  the  role  of  noninvasive  positive-pressure  ventilation  with 
patients  suffering  impending  respiratory  failure  from  acute  COPD  exacerbations  is  well  supported 
by  the  literature.  AV\  wonls:  ihronic  ohstrmiivc  puliiionaiy  cliscasc  managcmenl.  evidence-based 
medicmc.  COPD.     \ Respir  Care  200 1  ■,46(  1 1):  1 294 - 1 303 1 


Introduction  one  end  el  the  spcLtruni  is  chronic  hionchitis,  which  is 

characterized  b\  aii\\a\  innainniaiion.  mucus  hypersecre- 

Chronic  obstructive  pulmonary  disease  (COPD)  is  a  spec-  tion.  and  air\\a>  reacti\it\.  At  the  other  end  of  the  spec- 

truin  ol'  disorders  thai  results  in  air  flow  obstruction.'  At  trum  is  empiiysema.  characterised  by  alveolar  destruction 

and  small  air\\a\  abnormalities.  Air  trapping  and  hyper- 
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11)11.1111111  ;iic  cmiinum  ,ii  both  ciuls  nl   llic  spectriun.   In 
ivaliu.  nuisi  COPD  patients  have  features  of  both. 

I'hc  American  Thoracic  Society  cletmes  chronic  bron- 
chitis clinicail\  as  being  a  productive  cough  tor  >  3  nio/\r 
for  >  2  years.'  Physiologieally,  COPD  is  characterized  by 
an  FEV|  (forced  expiratory  xohune  in  the  first  second) 
<  l()-12''i  of  the  forced  \iial  capacity.  In  addition,  en- 
larged residual  \oliimcs  arc  common  and  a  reduced  dil 
fusing  capacitN  is  present  uhen  there  is  substantial  em- 
physema. Radiiiiogicall) .  COPD  is  manifest  h\ 
hyperinflation  and  bronchial  wall  thickening. 

The  Global  lniiiati\e  for  Chronic  ()bstrucli\e  Lung  Dis- 
ease (Ci(^LD).  a  pidjecl  of  the  National  Heart.  Lung,  and 
Blood  Institute  and  ihc  Woikl  Health  Organization,  has 
established  a  series  of  gUibal  obstructi\  e  lung  disease  guide- 
lines for  the  management  of  COPD.-  These  guidelines 
classify  COPD  into  4  stages,  based  on  symptoms  and  spi- 
rometry (Table  I ). 

COPD  is  punctuated  b\  periodic  acute  exacerbations 
( AECOPD).'  These  are  usually  triggered  by  infections,  but 
pneumothoraces.  heart  failure,  pulmonary  emboli,  and  other 
noninfectious  processes  can  present  similar  findings.  Acute 
exacerbations  are  often  characterized  by  the  Winnipeg  Cri- 
teria.'■■•  Using  those  criteria,  a  Type  I  acute  exacerbation 
has  any  one  of:  increased  dyspnea,  increased  sputum  vol- 
ume, or  increased  sputum  purulence.  A  Type  II  exacerba- 
tion would  be  two  of  those  symptoms.  A  Type  111  exac- 


Table  I.      COPD  Severity  Classification  According  to  the  GOLD 
Guidelines- 


Stage 


Characteristics 


0:  At  Risk 


I:  Mild  COPD 


II:  Moderate  COPD 


Normal  spirometry 

Chronic  symptoms  (cough,  sputum 

production) 
FEV|/FVC  <  70% 
FEV,  >  809;  of  predicted 
With  or  without  chronic  symptoms  (cough, 

sputum  production) 
FEV,/FVC  <  70% 
30%  £  FEV,  <  80%  of  predicted 
(IIA:  50%  £  FEV,  <  80%  of  predicted) 
(IIB:  .30%  £  FEV,  <  50%  of  predicted! 
With  or  without  chronic  symptoms  (cough. 

sputum  production,  dyspnea! 
FEV,/FVC  <  70% 
FEV,  <  30%  of  predicted,  or  the  presence 

of  respiratory  failure.*  or  clinical  signs 

of  right  heart  failure 


GOLD  =  Global  Iniliativc  for  Chronic  Obslnjclivc  t.unp  Disca.se. 

COPD  =  chronic  obstructive  pulmonary  disease. 

FEV,  =  forced  expiratory  volume  in  the  first  second. 

FVC  =  forced  vital  capacity. 

•Respiratory  fuilua*  =  ancrial  partial  prcs.surc  of  oxygen  <  60  mm  Hg,  with  or  without 

arterial  partial  pressure  of  carbon  dioxide  >  50  mm  Hg  while  breathing  air  at  sea  level. 


Ill:  Severe  COPD 


erbaiioii  has  at  least  one  ot  those  symptoms  in  conjunction 
with  a  fever  or  symptoms  of  an  upper  respiratory  infection. 
COPD  affects  as  much  as  lO'/r  of  the  United  .States 
popukilion  and  accounts  for  substantial  costs,  morbidity, 
and  mortality.'  Indeed,  COPD  ranks  as  the  fourth  leading 
ctiuse  of  death  among  Americans,  and  annual  medical  ex- 
penditures are  estimated  as  high  as  20  billion  dollars.  For 
these  reasons,  it  is  critical  for  the  health  care  system  to 
pro\  ide  treatments  and  disease  management  for  those  pa- 
tients. 

Establishing  the  K\ideiice  liuse 

The  present  review  is  based  on  an  e\  idence  review  from 
several  sources  (Table  2).  There  are  limitations  to  this 
process.  First,  although  extensive,  it  is  not  necessarily  a 
comprehensive  systematic  evidence-based  re\  iew.  Formal 
comprehensive  reviev\s  reijuire  specialized  centers  of  ex- 
pertise, large  staff,  and  the  capability  of  doing  sophisti- 
cated meta-an;ilyses.  A  second  limitation  is  that  not  all 
management  topics  are  covered.  The  role  of  surgerv.  for 
instance,  is  not  addressed.  A  thud  limitation  is  that  the 
evidence  presenteil  here  comes  exclusi\el\  from  clinical 
studies,  usually  randomized  control  trials.  A  large  body  of 
animal  data,  bench  data,  and  observational  experience  is 
thus  not  included.  Those  "lower  levels"  of  evidence,  how- 
ever, must  be  considered  in  filling  in  the  knowledge  gaps 
to  develop  effective  practice  guidelines.  Finally,  it  must 
always  be  remembered  that  absence  of  proof  is  not  proof 
of  absence.  SpecificalK.  because  evidence  supporting  a 
particular  practice  may  be  absent  or  poor  does  not  neces- 
sarily mean  that  the  practice  is  bad  or  useless.  It  may  mean 
merely  that  the  practice  has  not  been  adequately  studied. 

Management  of  Chronic  Disease 
Bronchodilator  Therapy 

The  commonly  used  broiichodilators  are  j3  agonists  ( usu- 
alK  inhaled,  occasionally  oral  or  intrasciioiis!,  anticholm- 

Table  2.      Sources  of  Evidence 

American  Thoracic  Society  COPD  recommendations' 
ACCP/AACVPR  evidence-based  guidelines  for  pulmonary 

rehabilitation^ 
AHCPR  evidence-based  report  on  acute  exacerbations  of  COPD' 
Cochrane  Libraries  collection  of  evidence-based  reviews  on  COPD 

through  2()(K)  (http://\v\\ w  cochranclibrary.com/abs/litlelisi.html 
Clinical  evidence  2(K)0  (BMJ  Publishing  Group) 

(http://www.clinicalcvidence.org) 
MEDLINE  search  for  COPD  evidence-based  reviews  since  1991 


ACCP/AACVPR  =  American  College  of  Chest  Physicians/Amencan  Avsociation  of 

Canliovxscular  and  Pulmonary  Rehabilitation. 

AHCPR  =  Agency  for  Health  Care  Policy  and  Research 
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ergii;>.  (inhaled).  ;iikI  ihcopli>lliiiL-  (oral).  All  of  iliese  agents 
have  been  used  in  clinical  practice  tor  a  number  of  years 
and  have  been  evaluated  in  a  wide  variety  ot  ways.  Indeed, 
much  of  the  rationale  supporting  the  use  of  these  drugs  in 
COPD  has  been  an  extrapolation  of  the  clinical  data  de- 
ri\ed  from  studies  of  asthma  patients.''  The  argument  goes 
thai  COPD  patients  ha\  e  chronically  intlamed  airways  (and 
often  e\idence  of  h\perreactivity  and/or  bronchodilator 
responsiveness),  so  bronchodilators  effecti\e  in  asthma  are 
often  assumed  to  be  effective  in  CO!'!). 

Clinical  studies  of  these  drugs  in  COI'D  are  usually  of 
3  types:  drug  versus  placebo:  drug  I  versus  drug  2:  and 
drug  1  plus  drug  2  versus  drug  1  or  drug  2  alone.  It  should 
be  noted  that,  in  most  of  these  studies,  only  short-term 
effects  of  the  drug  (either  hours  or  over  a  few  weeks)  have 
been  evaluated.  Moreover,  physiologic  measurements  (eg. 
FEV, )  are  the  usual  end  points,  although  more  recent  stud- 
ies have  begun  to  include  functional  measurements  such  as 
exercise  tolerance,  quality  of  life,  or  symptoms  assess- 
ments. Very  few  studies  have  looked  at  the  long-term 
progression  of  disease  and  whether  improvements  in  short- 
term  intermediate  end  points  translate  into  meaningful  long- 
term  outcome  improvements. 

Another  important  point  to  remember  is  that  a  statisti- 
cally significant  change  in  an  end  point  may  not  necessar- 
ily mean  that  a  clinically  important  benefit  has  occurred. 
For  example,  a  large  trial  may  show  that  FEV,  has  sig- 
nificantly improved  by  a  few  milliliters,  but  this  change 
would  probably  ha\'e  little  or  no  impact  on  functional  ca- 
pabilities or  ultimate  outcome.  When  interpreting  the  re- 
suits  of  clinical  trials,  we  must  keep  that  concept  in  mind. 

fi  agonists  have  been  compared  to  placebo  in  COPD  in 
a  number  of  studies,  dating  back  many  years.^-'-  There  is 
a  consistent  finding  that  short-acting  agents  improve  pul- 
monary function  test  (PET)  values  in  the  immediate  testing 
period  (before-  versus  after-administration  of  the  drug). 
Longer-term  studies  ha\e  suggested  that  the  improvement 
in  FEV,  with  a  /3  agonist  is  better  maintained  if  the  drug 
is  given  on  an  as-needed  basis,  as  opposed  to  routine- 
ly i.i.m  -pf,j^  probably  reflects  the  phenomenon  of  tachy- 
phylaxis known  to  occur  with  prolonged  adrenergic  stim- 
ulation. 

More  recent  studies  ha\c  shown  that  long-term  use  of 
the  long-acting  j3  agonist  salmeterol  improves  PFT  \alues 
and  maintains  that  improvement  over  a  number  of 
weeks.'-'-"  Salmeterol  also  appears  to  decrease  the  use  of 
rescue  albuterol — an  indication  that  not  only  is  air  flow 
obstruction  improved  but  that  the  patient's  symptomatic 
needs  for  additional  bronchodilator  therapy  seem  re- 
duced.'''-" 

Anticholinergics  ha\e  also  been  compared  to  placebo  ni 
a  number  of  studies.  Like  albuterol,  ipratropium  has  been 
shown  to  improve  PFT  \alues  in  an  immediate  hefore-and- 
after  fashion."-"*-'  Other  studies  have  also  shown  that  PFT 


values  and  s\m|iloms  can  be  impro\ed  and  maintained 
over  a  number  of  weeks  with  routineh  administered  anti- 
cholinergics.'^ '"•--  In  the  National  Institutes  of  Health- 
sponsored  Lung  Health  Study,  which  followed  a  large  num- 
ber of  COPD  patients  for  over  ."^  years,  the  use  of  ipratropium 
was  associated  with  a  small  but  persistent  FEV,  improve- 
ment during  the  follow-up  period.-' 

Theophslline  has  been  compared  to  placebo  and.  like 
the  other  bronchodilators.  has  been  shown  to  improve  PFT 
\  alues  during  the  immediate  testing  period.-'*  -''  One  study 
also  found  that  diaphragmatic  strength  was  impro\ed  after 
treatment  with  theophslline.-"  Finally,  one  other  study 
showed  that,  although  theophylline  over  a  several-week 
period  did  nt)t  impro\e  PFT  values,  dyspnea  seemed  im- 
proved.-^ j3  agonists  ha\e  been  compared  to  ipratropium  in 
a  variety  of  studies.  Most  of  these  studies  suggest  that  the 
pulmonary  function  changes  seen  during  the  follow-up 
period  were  similar,  regardless  of  which  drug  was 
used.*-'*-'  One  study  suggests  that  albuterol  decreased  air- 
way reactivity  more  than  ipratropium."  Another  study  sug- 
gests that  ipratropium  lasts  longer.-'  Rennard  et  al  ana- 
lyzed 7  trials  of  albuterol  versus  ipratropium  and  concluded 
that  there  were  statistiealh  significant  imprcnements  in 
PFT  values  with  both  drugs  but  that  the  ipratropium  treat- 
ment seemed  to  be  associated  with  a  statistically  signifi- 
cant (but  questionably  clinicall\  important)  imprtnement 
beyond  that  seen  with  albuterol."""  More  recentl).  salmet- 
erol was  show  n  to  ha\  e  a  much  longer  duration  than  ipra- 
tropium.'^ 

Other  2-drug  comparisons  ha\e  shown  that  albuterol 
seems  equal  to  theophylline  for  PFT  effects  over  the  short 
term,""  that  long-acting  |3  agonists  (salmeterol  or  formot- 
erol)  appear  to  be  better  than  ipratropium  for  pulmonary 
function  changes  and  symptoms  over  a  longer  period  of 
time.''' '-  and  that  a  new  long-acting  anticholinergic,  liolro- 
pium.  resulted  in  better  FEV,  and  less  rescue  albuterol 
than  ipratropium." 

In  comparing  combinations  \ersus  single  drug  therapy, 
a  number  of  studies  show  ed  thai  albuterol  plus  ipratropium 
together  gave  better  pulmonar\  function  results  than  either 
drug  alone.-'*-"'''  One  studs,  howexer.  suggested  that  if 
the  individual  drug  was  pushed  to  higher  doses,  the  addi- 
tion of  the  second  drug  did  not  offer  much  benefit.^  .Al- 
buterol anil  theophslline  also  appear  better  than  each 
alone."  Karpel  el  al  in  1944  compared  4  combinations  of 
theraps :  albuterol  plus  ipratropium  plus  theophslline;  the- 
ophslline plus  albuterol;  ipratropium  alone;  and  placebo.'-"' 
In  general:  .^  drugs  produced  better  bEV,  than  did  2  drugs: 
2  drugs  produced  better  FEV,  than  did  1  drug:  and  1  drug 
produced  better  FEV,  than  did  placebo.  Ipratropium  alone 
had  a  lower  heart  rale  effect  than  the  combination  of  al- 
buterol and  theophslline. 

In  summars.  ample  esidence  supports  the  use  of  the 
various  bronchodilators  in  COPD.  .All  ?>  classes  (|3  ago- 
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iiisls.  aiitiL'holmciLiKN.  aikl  llK-oplis  llmcl  arc  ctt'ccli\c,  ami 
combinations  of  currently  approved  dosing  regimens  may 
be  superior  to  single  auents.  Hov\e\er,  it  is  not  clear  if 
these  coinbinaiioiis  would  be  superior  to  pushinii  the  diise 
of  any  one  agent  to  high  levels.  In  mild  COPD.  as-needed 
use  of  a  /3  agonist  has  better  long-term  effects  than  routine 
regular  use.  Ho\\e\er.  if  a  COPD  patient  finds  thai  regular 
bronchodilators  are  needed,  evidence  is  strong  that  long- 
acting  P  agonists  and/or  anticholinergics  are  more  effec- 
tive in  opiimi/ing  FEV,  and  symptoms  than  are  regular 
short-acting  agents.  Theophyllines  are  associated  with  more 
side  effects  than  other  agents. 

Corticosteriods 

The  rationale  for  corticosteroids  in  COPD  is  similar  to 
that  for  their  use  in  asthma.  Specifically,  chronically  in- 
flamed COPD  airways  may  be  responsi\e  to  anti-intlani- 
matory  agents  such  as  oral  or  inhaled  corticosteroids.  .Sup- 
porting this  concept  is  the  observation  that  a  majority  of 
COPD  patients  have  an  airwa\'  constriction  response  to 
methacholine."' 

Callahan  et  al  in  1991  performed  a  meta-analysis  of  15 
studies  performed  between  1966  and  1989.  comparing  oral 
corticosteroids  to  placebo  in  COPD  patients.'"  He  defined 
response  as  a  20%  increase  in  FEV,  and  defmed  an  effect 
size  as  the  percent  responding  to  corticosteroids  minus  the 
percent  responding  to  placebo.  This  analysis  indicated  a 
range  of  effect  sizes  favoring  corticosteroids,  from  0%  to 
569c.  with  a  weighted  mean  effect  of  11%  (95%  confi- 
dence interval  |C1|  4-18%).  Put  another  way,  their  anal- 
ysis suggests  that  the  use  of  corticosteroids  improves  pul- 
monar\-  function  in  approximately  1  1%  of  COPD  patients. 
L'nfortunately.  there  is  no  wa)  to  identify  a  priori  who 
those  11%  are.  Empirical  clinical  practice  (supported  by 
the  recent  GOLD  recommendations-)  often  consists  of  try- 
ing corticosteroids  in  patients  who  either  do  not  seem  op- 
timally controlled  on  bronchodilators  or  who  experience 
frequent  (>  2/y)  exacerbations  that  respond  to  corticoste- 
roids. That  this  approach  may  nt)t  be  optimal  is  supported 
by  the  results  of  a  recent  study  in  .^8  "corticosteroid-de- 
pendent"  COPD  patients,  which  found  no  change  in  FEV,. 
dyspnea,  or  quality  of  life  when  the  corticosteroids  were 
withdrawn." 

Inhaled  corticosteroids  have  been  extensively  studied  in 
stable  COPD."*  ■*■*  A  meta-analysis  of  ?i  small  studies  con- 
ducted between  1983  and  1996  suggested  a  small  benefit 
to  inhaled  corticosteroids  in  reducing  the  rate  of  FEV, 
decline. •*•*  More  recent  and  larger  long-term  studies  are 
summarized  in  Table  3.  In  general,  those  studies  suggest 
that  inhaled  corticosteroids,  though  not  significantly  af- 
fecting the  rate  of  FEV ,  decline  over  time,  do  offer  benetil 
in  patients  w  ith  stable  COPD  by  reducing  the  incidence  of 
exacerbations. 


Ihree  studies  lia\e  looked  at  the  effects  of  oral  versus 
inhaled  corticosteroids  in  COPD  patients.  In  one  small 
study  there  was  no  difference  observed.'^  In  the  other  two. 
however,  it  appeared  that  the  oral  form  of  the  drug  im- 
proved FEV,  more  than  the  inhaled  form.-"'-'*'' 

Mucolytics 

Poole  and  Black  reviewed  the  Cochrane  Airway  Group 
register  to  May  1 999. ^'*  This  was  a  systematic  review  of  1 5 
randomized  controlled  trials  that  showed  statistically  sig- 
nificant (although  clinically  small)  benefits  from  mucolyt- 
ics. Specifically,  there  were  reduced  exacerbations  (95% 
CI  0. 1-0. 1 1 ),  fewer  days  of  disability  (95%  CI  0.61-0.69). 
and  improved  FEV ,  (95%  CI  0.{)39-().075)  associated  with 
the  use  of  mucolytics.  There  did  not  appear  to  be  any 
measurable  differences  among  the  mucolytics  used. 

Oxygen 

In  fixed  hypoxemia  (resting  partial  pressure  of  oxygen 
|P(,  I  <  55  mm  Hg)  there  are  2  very  compelling  large- 
scale  randomized  clinical  trials  indicating  that  long-term 
use  of  continuous  oxygen  therapy  improves  outcome. ■'''■'*" 
There  are  fewer  data  e\  aluating  the  use  of  long-term  oxy- 
gen therapy  in  patients  with  borderline  hypoxemia  (Pq, 
55-65  mm  Hg).  In  one  study  of  135  patients  with  those 
Pq^  levels,  a  randomized  controlled  trial  of  oxygen  versus 
placebo  showed  no  effect  on  outcome."^' 

Two  special  situations  with  hypoxemia  deserve  addi- 
tional comment:  nocturnal  oxygen  desaturation  and  exer- 
cise oxygen  desaturation.  Adequate  daytime  oxygenation 
but  nocturnal  oxygen  desaturation  has  been  observed  in  a 
sizeable  proportion  of  COPD  patients.  Only  one  study, 
however,  involving  38  patients,  looked  at  the  long-term 
effects  of  supplying  oxygen  in  such  patients.^-  In  that  study, 
3  L/min  nocturnal  oxygen  (versus  no  therapy)  resulted  in 
a  lower  pulmonary  artery  pressure  in  the  treated  group  but 
no  change  in  outcome.  In  a  review  of  the  literature, 
O'Donohue  and  Bowman,  in  1999,  recommended  that  oxy- 
gen be  used  with  nocturnal  oxygen  desaturation  only  if 
important  signs  or  symptoms  of  hypoxemia  (erythrocyto- 
sis.  pulmonary  artery  pressure  hypertension)  were  present.^' 

A  number  of  COPD  patients  w  ith  adequate  resting  Po, 
desaturate  their  hemoglobin  with  exercise.  There  are  a 
number  of  studies  show  ing  that  supplemental  oxygen  dur- 
ing these  exercise  desaturations  impro\es  o\\ genalion  and 
the  ability  to  perform  exercise. ^■'  However,  only  one  blinded 
crosso\er  study  has  been  done  on  long-term  oxygen  ther- 
apy in  such  patients. ^^  In  that  study,  oxygen  or  placebo 
was  randomly  supplied  to  patients  with  exercise  desalura- 
tit)n.  to  be  used  during  the  day  as  much  as  possible.  In  a 
several-week  follow-up  period  there  was  no  significant 
change  in  symptoms  or  w alk  distance  between  the  2  treat- 
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Table  3.       Inhaled  Slcroals  in  COPD:  EITecls  on  l-EV,  and  Acme  lixaccibalions  of  COPD 


Study 


Treatnicnl  (/xg/d) 


HEV,  ('/{  of  predicted)        FEV,  change  (steroids  vs  placebo)  Exacerbations  (steroids  vs  placebo) 


Burge  et  al-" 

FP  1,000 

751 

50 

Paggiaro  et  aP* 

FP  1.000 

281 

.•!5-90 

Vestbo  et  al-" 

BUD  800 

290 

86 

Pauwels  el  aH- 

BUD  800 

912 

77 

Lung  Health-" 

TAA  1,200 

1.1  Ifi 

.10-90 

+9itiL/y 
+  190  niL/y 
-3  mLVy 
+  12  mL/y 
+  3  mL/y 


FEVi  =  forced  cxpiruuiry  volume  in  Ihc  first  second. 

FP  =  fluticasone  pmpionate. 

BUD  =  budcsonide. 

TAA  =  Irianicinolonc  acetate. 

"p  <  0.05. 

tnot  reported. 


reduced  25%* 
reduced  26%* 
reduced  4% 
NRt 
reduced  40%* 


menls.  It  sluuikl  be  iii)lC(J.  however,  that  the  patients  were 
not  put  through  a  formal  exercise  rehabilitation  program 
and,  in(iee(J.  there  are  no  ran(ionii7e(J  trials  of  oxygen  ther- 
apy under  those  circumstances. 

In  suiTimary.  the  evidence  is  strong  that  continuous  ox- 
ygen therapy  improves  outcome  in  patients  with  resting 
hypoxemia  below  P(,  55  mm  Hg.  Evidence  is  less  clear 
supporting  the  use  of  supplemental  oxygen  in  COPD  pa- 
tients with  exercise  or  nocturnal  desaturation.  However, 
physiologic  data  clearly  support  the  use  of  supplemental 
oxygen  under  those  circumstances  if  there  is  evidence  of 
right  ventricular  dysfunction,  pultrionary  hypertension,  or 
polycythemia.  Moreover,  short-term  data  support  the  use 
of  oxygen  in  exercise  desaturation  patients  undergoing  ex- 
ercise training. 

Rehabilitation 

In  1997.  the  American  College  of  Chest  Physicians  and 
the  American  Association  for  Cardiovascular  and  Pulmo- 
nary Rehabilitation  published  an  extensive  evidence-based 
medicine  review  of  pulmonary  rehabilitation.'^  Table  4  sum- 
marizes their  findings.  They  concluded  that  very  strong 
evidence  exists  supporting  the  use  of  pulmonary  rehabil- 
itation to  improve  exercise  tolerance  and  reduce  dyspnea 
in  COPD  patients.  There  was  also  good  evidence  indicat- 
ing that  pulmonary  rehabilitation  reduced  exacerbations 
and  improved  the  (quality  of  life  of  COPD  patients.  Al- 
though psychologic  function  was  clearly  found  to  be  im- 
proved after  pulmonary  rehabilitation,  the  review  suggested 
that  the  improvement  was  a  result  of  education  and  exer- 
cise conditioning  and  that  there  was  not  strong  evidence  to 
support  formal  psychosocial  programs  for  COPD  patients. 
Moreover,  the  review  did  not  find  evidence  that  pulmo- 
nary rehabilitation  reduced  mortality.  In  an  extensi\e  meta- 
analysis of  the  role  of  exercise  conditioning  in  COPD 
patients.  Lacasse  et  al  also  found  strong  support  for  the  use 
of  exercise  training  in  COPD  patients.'^" 


In  summary,  the  evidence  is  strong  that  pulmonary  re- 
habilitation improves  exercise  tolerance,  psychosocial 
function,  and  dyspnea  and  that  pulmonary  rehabilitation 
reduces  the  need  for  acute  hospitalizations. 

Noninvasive  Positive  Pressure  Ventilation  at  Night 

The  concept  behind  nocturnal  noninvasive  positive  pres- 
sure ventilation  (NPPV)  in  .stable  COPD  patients  is  that 
"resting"  the  tnuscles  at  night  might  improve  daytitne  symp- 
toms. One  small  study  indicated  mer  a  6-week  period  that 
in  hypercarbic  COPD  patients  nocturnal  NPPV  did  im- 
prove daytime  arterial  partial  pressure  of  carbon  dioxide 
values. ■'^^  In  contrast,  several  other  studies  of  the  same 
patient  population  using  nocturnal  NPPV  did  not  find  an 
effect,-'''*-''"  The  e\idence  is  thus  inconiplete  and  contra- 
dictory regarding  this  modality  in  t)thcrv.i.se  stable  COPD 
patients. 

Management  of  Acute  Exacerbations  of  COPD 
Bronchodilators 

Much  of  the  rationale  for  acute  bronchodilator  use  in 
AECOPD  comes  from  the  asthn-ia  literature.  The  concept 
is  that  the  smooth  muscle  reacti\ity,  airway  inflammation, 
and  mucus  production  characteristic  of  AECOPD  is,  in 
many  ways,  sirnilar  to  asthi-|-ia  and  thus  should  respond  to 
bronchodilator  therapy. 

As  with  stable  COPD.  the  studies  of  AECOPD  are  gen- 
etally  of  3  types:  diug  \ersus  placebo:  drug  1  versus  drug 
2:  and  drug  1  plus  drug  2  \ersus  drug  1  or  drug  2  alone.  It 
must  be  pointed  out.  however,  that  these  studies  ha\  e  been 
almost  exclusixely  done  in  emergency  rooms  or  in-patient 
facilities  and  are  alrnost  always  done  in  the  context  ot 
other  treatments.  Thus,  there  is  rarely  a  true  "placebo" 
ptesent  in  that  "standard"  bronchodilator  therapy :  cortico- 
steroids and  other  measures  arc  usualh  being  given  at  the 
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r.ibic  4.      Suninuiry  ul  Rociininiendalions  and  Evidence  Grades"  lri)m  ihc  ACCP/AACVPR  Pulmonary  Rchabililalion  Guidelines  for  COPD 
Palienis' 


C'ompiMK-iiI  { )u[^  »>rnc 
Lower  cMrcinils  iiainiiig 

I'pper  c\lrcmil\  training 

Ventilatory  muscle  training 


PsychosiK'ial.  behavioral. 

and  educational 

components  and 

outcomes 
Dyspnea 
Quality  of  life 
Health  care  utilization 

Survival 


Recommendations 


Lo^^■er  extremity  traminj;  improves  exercise  tolerance  and  is  recommended  as  part 

of  pulmonary  rehabilitation. 
Strength  and  endurance  training  improves  arm  luncnon.  Arm  exercises  should  be 

included  in  pulmonary  rehabilitation. 
Scientific  evidence  docs  not  support  the  routine  use  of  ventilatory  muscle  training 

in  pulmonary  rehabilitation;  it  may  be  considered  in  selected  patients  with 

decreased  respiratory  muscle  strength  and  brealhlessness 
Evidence  does  not  support  the  benefits  of  short-term  psychosocial  interventions  as 

single  therapeutic  modalities.  Longer-term  interventions  may  be  beneficial. 

Expert  opinion  supports  inclusion  of  education  and  psychosocial  intervention 

components  in  pulmonary  rehabilitation. 
Pulmonary  rehabilitation  improves  the  symptom  of  dyspnea 
Pulmonary  rehahilitatiim  improves  health-related  quality  of  life 
Pulmonary  rehabilitation  has  reduced  the  number  of  hospitalizations  and  days  of 

hospitalization 
Pulmonary  rehabilitation  may  improve  overall  survival 


Grade 
A 

B 

a 


•Evidence  Grades 

A:  Scientific  evidence  provided  by  well  designed,  well  conducted,  controlled  inaU  irandoim/ed  and  nonnindomi/ed)  with  slali-itically  significant  rcsiilts  that  consiMenlly  support  the  guideline 

recommendation. 

B:  Scientific  evidence  provided  by  observational  studies  or  by  controlled  tnals  with  less  consistent  results  to  support  the  guideline  recommendation. 

C:  Expert  opinion  that  supports  the  guideline  recommendation  because  the  available  scientific  evidence  did  not  present  consistent  results  or  because  controlled  trials  were  lacking. 


A 
B 
B 


same  time.  Some  of  the  negative  results  reviewed  below 
should  be  evaluated  in  that  context. 

The  anticholinergic  glycopyrrolate'''  and  ipratropium"-"-' 
have  both  been  found  to  improve  FEV,  faster  than  placebo 
during  AECOPD.  One  study  sht)wed  that  theophylline  re- 
solved FEV,  faster  than  placebo"-*  but  3  others  showed  that 
theophylline  had  no  effect.""^"^ 

In  comparing  fi  agonists,  albuterol  given  every  20  nun 
seemed  to  provide  an  FEV,  effect  equal  to  albuterol  given 
every  hour."**  and  nebulized  albuterol  seemed  comparable 
to  subcutaneous  terbutaline.''" 

In  comparing  fi  agonists  to  anticholinergics,  ipratro- 
pium had  an  FEV,  effect  similar  to  fenoterol.""'  In  another 

Table  5.       Steroids  Durint;  .Acute  Exacerbations  of  COPD 


Study 


Design 


Results 


Albert  et  al'* 


44     RCT 


Emmerman  et  al"      l(X)     RCT 


Bullard  et  al»" 

Thompson  et  al" 
Davies  et  al"- 


1  .•*8     RCT 

27     RCT 
56     RCT 


Niewoeher  et  al"'       27 1      RCT 


Steroids  improved  FEV, 
Steroids  had  no  effect 
Steroids  improved  FEV,.  not 

hospitalization  rates 
Steroids  improved  FEV, 
Steroids  improved  FEV,.  not 

subsequent  walk  test  or  FEV, 
Steroids  reduced  treatment 

failures,  not  long-term  outcome 


COPD  =  chronic  obstnjclivc  pulmonar\  diNc;Lsc 

RCT  =  randomized  conlrollcd  Ihui. 

FEV,  =  forced  cxpiralory  volume  in  Ihc  firsi  second. 


Study,  ipratropium  improved  P;,  but  not  PFT  \alues  in  a 
comparison  with  metaproterenol."' 

In  combination  trials,  albuterol  plus  ipratropium  did  not 
seem  additive  over  albuterol  or  ipratropium  alone.'-  '■*  AI- 
buteriil  plus  beclomethasone  was  also  found  to  be  no  bet- 
ter than  fenoterol  alone. ''^  Emphasizing  a  point  made  in  the 
discussion  above  on  chronic  bronchodilator  therapy,  one 
study  sht)wed  that  if  albuterol,  theophylline,  or  ipratro- 
pium alone  was  pushed  to  an  effective  bronchodilator  ef- 
fect, addition  of  a  second  agent  did  not  give  further  ben- 
efit. ■'•  In  a  large  meta-anah  sis  of  administration  techniques, 
no  difference  was  found  in  bronchodilator  effect  if  the 
drugs  were  given  via  metered-dose  inhaler  or  via  small- 
volume  nebulizer. ^^ 

In  summary,  much  of  the  evidence  supporting  the  use  of 
bronchodilators  during  AECOPD  comes  from  studies  of 
acute  asthma.  It  remains  unclear,  however,  w  hether  higher 
doses  of  individual  agents  or  combination  therapies  are 
more  useful  than  standard  dosing  regimens  of  single  agents. 

Corticostcriods 

The  rationale  for  corticosteroid  tlieraps  m  .\h(.'OPD  is 
that  acute  airway  inflammation  might  respond  to  the  anti- 
intlammatory  effects  of  corticosteroids,  as  it  does  in  asthma. 
Supporting  that  concept  are  a  number  of  randomized  clin- 
ical trials  in  AECOPD  that  showed  that  corticosteroids 
improved  PFT  values  inore  rapidly  and  shortened  the 
exacerbation  period  (Table  .^l."**  **'  Note,  however,  that 
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net  ;ill  111  those  siiidios  ucic  positive.  Moreo\cr.  allhoiiiili 
the  shoit-term  resohitioii  ol  AECOPD  may  be  enhanced 
with  coitieosteroiils.  the  long-term  outcome  in  one  large 
trial  did  not  seem  dit'lerent  than  placebo.**' 

Antibiotics 

The  lationale  for  antibiotics  is  that  infectious  bronchitis 
is  a  major  cause  of  AECOPD.  Routinely  giving  antibiotics 
in  AECOPD  has  been  e\akiated  in  a  number  of  stud- 
ies,*''*-'^- man\  ol  uhich  showed  that  antibiotics  shortened 
the  se\erity  and/or  duration  of  acute  exacerbation,  but  that 
finding  was  not  universal. **'  "'  In  a  meta-analysis  in  1995. 
Saint  et  al"'  found  a  statistically  significant  effect  in  favor 
of  routinely  gi\  iiig  antibiotics. 

Noninva.sive  Positive  Pressure  Ventilation 

Severe  exacerbations  of  COPD  can  lead  to  respiratory 
failure  and  the  need  for  mechanical  ventilation.  It  is  con- 
ceivable that  if  short-term  muscle  rest  could  be  achieved 
with  NPPV  through  a  nasal  or  oral  mask,  the  pharmaco- 
logic agents  given  for  AECOPD  might  be  given  time  to 
work  and  thus  avert  the  need  for  invasive  mechanical  ven- 
tilation. Evaluating  this  concept  are  a  number  of  random- 
ized and/or  crossover  trials  that  used  NPPV  in  the  initial 
phases  of  severe  AECOPD.'"'^'*  Although  there  are  mixed 
results,  both  of  the  largest  studies  of  NPPV  in  AECOPD'"  ^'^ 
found  that  NPPV  reduced  the  need  for  invasive  mechan- 
ical ventilatory  support. 

Summary 

In  summary,  both  chronic  and  acute  COPD  have  a  num- 
ber of  therapeutic  options  available  to  clinicians.  For  the 
long-term  management  of  the  disease,  a  number  of  agents 
have  been  shown  in  short-term  studies  to  improve  PPT 
values.  Though  the  long-term  clinical  benefits  of  this  would 
seem  intuitive,  remarkably  few  data  exist  showing  that 
long-term  outcome  in  COPD  is  significantly  affected.  Nev- 
ertheless, symptom  improvement  and  dyspnea  reduction 
are  certainly  strong  reasons  to  use  those  agents.  The  2 
most  compelling  bodies  of  evidence  in  stable  COPD  are 
for  oxygen  therapy  in  the  chronic  hypoxemic  patient  and 
the  use  of  pulmonary  rehabilitation  to  improve  exercise 
tolerance  and  dyspnea.  Inhaled  corticosteroids  also  appear 
to  be  useful  in  patients  at  risk  for  frequent  exacerbations. 

In  AECOPD.  the  rationale  for  therapy  comes  in  part 
from  the  large  body  of  literature  on  acute  asthma  therapy. 
Bronchodilator  therapy  and  corticosteroids  both  seem  to 
reduce  the  severity  and  duration  of  exacerbations.  More- 
over, routine  antibiotic  use  seems  beneficial,  and  the  role 
of  NPPV  in  patients  with  impending  respiratory  failure 
from  AECOPD  seems  well  supported  by  the  literature. 
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Discu.ssion 

Rubenfeld:  Neil,  that  w  as )  LMinan's 
work.  1  ha\e  a  question.  In  putting 
that  together,  one  of  the  things  that 
you  necessarily  have  to  gloss  over  is 
that  you've  lumped  together  a  lot  of 
diffeiTnl  kinds  of  outcomes,  and  I  think 
you  had  to  in  the  .^0  minutes  \ou  were 
allotted.  But  what  do  you  think  the 
important  outcomes  are  in  that  study'' 
A  lot  of  those  studies  seem  to  use  spi- 
rometric  outcomes.  Do  you  think  that's 
auseful  outcome  in  interpreting  COPD 
evidence? 

Maclntyre:  I  thought  Gordon 
|Gu)att|  hit  the  nail  right  on  the  head 
this  morning.  1  think  physiologic  end 
points  have  to  be  viewed  with  a  great 
deal  of  caution.  P^  as  an  end  point 
unto  itself  is  something  we've  got  to 
get  rid  of.  Obviously  you  have  to  have 
a  certain  P,,  to  live,  but  once  you"\e 
accomplished  that,  attempts  to  funher 
impro\e  P, ,  usuall\  end  up  creating 
more  problems  than  they're  worth.  I'm 
not  sure  I  can  say  the  same  thing  about 
FEV|.  although  perhaps  I  could.  FFA', 


is  a  marker  of  a  disease.  COPD  is  a 
disease  of  airflow  obstruction,  and 
FEV|  is  a  measure  of  the  degree  of 
obstruction.  There  are  a  number  of 
studies  thai  correlate  functional  capa- 
bilities, cjuality  of  life,  and  e\en  mor- 
tality with  FEV|.  so  FEV|  probably  is 
not  a  bad  surrogate  for  airway  func- 
tion. But  having  said  that,  it  is  a  phys- 
iologic end  point  and  thus  fraught  with 
potential  danger;  1  think  FEV,  is  prob- 
abh  a  reasonable  physiologic  suno- 
gate. 

Gujatt:  1  think  one  of )  our  slides — 
the  one  in  which  an  investigator  pulled 
together  a  few  studies  and  made  a  big 
deal  about  very  small  changes  in 
FEV|  —  highlights  its  limitations.  1 
would  agree  v\ith  what's  implied  in 
Dr  Rubenfeld's  question — that  if  you 
could  improve  somebody's  FEV,  by  a 
liter,  it  would  be  an  adequate  surro- 
gate end  point.  However,  the  trouble 
is  that  most  of  those  studies  looked  at 
small  differences;  even  w hen  they  find 
positive  effects,  they're  k)oking  at 
FEV,  differences  of  50  niL  or  some- 
times 2.S  ml,.  The  clinical  importance 


of  those  differences  is  extremely  ques- 
tionable. I  believe  that  convincing  ev- 
idence must  come  from  measures  of 
quality  of  life,  symptoms,  exacerba- 
tions, hospitalizations,  and  other  out- 
comes that  1  v\  ould  characterize  as  "pa- 
tient-impoilant  outcomes." 

Maclntyre:  1  would  certainly  agree 
with  thai.  In  the  lung-volume-reduc- 
tion surgciv  trial,  the  end  point  was 
not  FEV,;  it  was  mortality  and  exer- 
cise capability.  FEV,  was  a  secondary 
end  point.  And  in  rev  icws  of  pulmo- 
narv  lehabilitation  an  almost  univer- 
sal finding  is  that  FEV,  rarely  changes 
at  all:  even  though  patients  have  func- 
tional improvement  and  their  quality 
of  life  goes  up  and  dyspnea  goes  down, 
their  FEV,  doesn't  change  at  all.  So 
having  said  that,  I  thought  reV,  was 
a  legitimate  surrogate  for  airflow  prop- 
erties. As  for  whether  small  changes 
in  FEV  I  mean  anything  in  real  life,  I 
think  the  point's  well  made  that  they 
mav  not.  You  need  a  subst;intial 
amount  of  FEV,  improvement  to  trans- 
late into  mc;inin>;ful  clinical  outcomes. 
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Ihc  I'uluie  of  Respiratory  Care 

1  just  read  Da\  id  Picrson's  masterful 
article  on  the  t'ulure  olfespiratoi^  care.' 
How  shiK'king  it  is  to  think  how  fast  30 
years  have  gone  hy.  But  as  the  saying 
goes,  "time  Hies  whether  you're  having 
fun  or  not." That's  why  I  think  we  should 
ha\e  fun  as  we  pursue  our  professional 
and  personal  li\es. 

Those  were  great  days  in  the  early 
1970s  when  we  were  on  the  steep  slope 
of  the  "work/accomplishment  curve" 
(very  much  like  the  oxyhemoglobin 
dissociation  curve).  Lots  of  things  be- 
gan in  that  era.  such  as  long-term  ox- 
ygen therapy,  pulmonary  rehabilita- 
tion, and  the  acute  respiratory  distress 
syndrome  ( ARDS).  The  recognition  of 
ARDS  and  the  establishment  of  princi- 
ples of  its  miinagement  revolutionized 
our  approach  to  the  treatment  of  acute 
respiratory  failure  and  multiple-organ 
system  failure.  These  were  the  founda- 
tions for  modeni-day  critical  care. 

Quite  frankly,  I  don't  see  the  same 
rate  of  progress  today.  But.  of  course, 
the  easy  stuff  is  now  "old  hat." 

I  recently  heard  that  the  National 
Institutes  of  Health  have  spent  billions 
of  dvillars — some  say  as  much  as  ,S6() 
billion — on  research  on  the  mecha- 
nisms of  acute  lung  injins  resulting  in 
ARDS.  It  is  ama/ing  that  the  only  real 
advance  in  outcome  was  from  the 
ARD.S  Network  controlled  clinical 
trial,  which  compared  low  and  high 
levels  of  tidal  volume  during  mechan- 
ical sentilalion.'It  is  only  through  con- 
trolled clinical  trials  that  we  will  con- 
tinue to  make  major  progress  in  ARDS. 

The  success  of  the  Seattle  group  in 
ARDS  management  is  interesting.  The 
improved  sur\  i\  al '  reported  before  the 
New  Enfihiml  .loiimiil  of  Medicine  ar- 
ticle by  the  ,\RDS  Network-  must  ha\  e 
been  due  to  more  disciplined  care  in 
the  Harhor\ieu  unit  than  is  possible 
in  most  places. 


I  am  gieatl_\  ciincerned  when  1  \isii 
and  make  intensive  care  unit  rounds 
in  many  places  in  this  country.  It  seems 
like  everyone  in  the  unit  who  is  re- 
ceiving mechanical  \entilation  is  se- 
datetl  and  paraly/ed.  1  once  com- 
mented about  this.'  What  iseven  worse 
is  that  the  atiendings  don't  e\en  ex- 
amine the  patients.  They  stand  outside 
the  room  and  make  pronouncements 
about  care  decisions  without  ever  kuik- 
ing  at  or  touching  the  patients.  This  is 
so  different  from  ihe  way  it  used  to 
be.  We  always  had  our  patients  awake 
and  alert  sti  v\e  could  talk  with  them. 
We  made  rounds  at  7:30  am  so  that 
the  daily  game  plan  could  be  outlined. 
We  made  sure  that  the  long-term  ven- 
tilator patients  were  near  the  east  win- 
dows so  that  they  could  see  the  sun- 
rise. We  always  talked  to  them  about 
the  beginning  of  another  day.  Even  if 
they  were  ventilator  bound,  we  would 
walk  them  in  the  hall,  or  at  least  sit 
them  in  a  chair.  None  of  this  could  be 
done  with  sedation  or  paralysis.  Quite 
frankly.  I  don't  see  the  reason  for  pa- 
ralysis and  sedation  in  awake  and  oth- 
erwise cooperative  patients.  I  believe 
it  is  a  matter  of  convenience  for  the 
caregivers,  which  is  not  in  the  best 
interests  of  the  patient.  We  encour- 
aged the  eating  of  food,  rather  than 
delivery  of  calories  by  nasogastric  or 
percutaneous  enterotomy  tube  or  hy 
the  intravenous  route. 

For  the  future  I  see  more  advances  in 
our  ability  to  provide  lifesaving  care  for 
criiicalls  ill  patients.  As  we  understand 
the  mechanisms  of  sepsis,  traumatic,  and 
aspiration  lung  injuiy,  and  leain  more 
about  o\ei-w helming  infections,  we  will 
he  able  to  deal  w  Ith  the  basic  underly- 
ing biologic  processes  that  cause  ARDS. 

In  another  realm.  I  see  the  National 
Lung  Health  Lducation  Priigram  mak- 
ing great  strides  in  its  partnership  with 
the  American  Association  for  Respi- 
lalory  Care.  I  really  think  that  we  can 


implemeiil  an  early  diagnosis  and 
treatment  grassroots  movement 
around  Ihe  country  for  chronic  obstruc- 
ti\e  pulmonary  disease  (COPD)  and 
related  disorders."^  By  getting  spirom- 
eters in  all  offices  of  both  primary  care 
physicians  and  certain  specialists  (eg. 
cardiologists)  who  deal  with  patients 
with  smoking-related  disorders,  we 
can  make  major  inroads  into  the  COPD 
problem,  as  well  as  related  lung  can- 
cer. We  just  ha\e  to  put  our  mind  to  it. 
We  have  the  knowledge  and  technol- 
ogies to  change  the  outcome  of  both 
COPD  and  lung  cancer  through  early 
identification  and  inter\entii)n. 

I  am  very  gratified  by  what  Dr  Pier- 
son  has  done  for  the  Journal.  Now  that 
it  is  indexed  by  Index  Medieus  and  trace- 
able through  reference  sources,  many 
more  people  ;iround  the  world  will  be 
kept  abreast  of  the  rapidly  grow  ing  ad- 
vances that  are  immediately  before  us. 

Thomas  L  Petty  MD 

Department  of  Medicine 

University  of  Colorado 

Health  Sciences  Center  and 

National  Lung  Health 

Education  Program 

Denver.  Colorado 
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Decisions  iiiid  I'Mdi'iur  in  Mi'diml  I'ljic- 
liiv:  \|>|)l>iiio  I'MiU'tu'c-Kasi'd  Medicine 
to  (liniiid  Decision  M;ilvinj;  KilIuiiJ 
Gross  MD.  St  Louis:  Mosby.  20()l.  Soli 
cover.  264  pages.  $39. 

As  the  title  suggests.  Decisions  and  Ev- 
idence in  Medical  Practice  integrates 
c\ idcncc-hascd  medicine  wiih  (.linical  de- 
cision-making. The  bonk  is  di\ided  into 
chapters  according  lo  w  hcthcr  Ihc  c\  idence 
is  about  treatments,  diagnostic  testing,  risk, 
or  prognosis:  or  in  the  form  of  over\'iews, 
guidelines,  pathways,  or  decision  analyses. 
Each  chapter  has  sections  on  the  compo- 
nents of  decisions  (interpreting  statistics), 
evidence  (retrieving  infomiation  and  eval- 
uating its  validity),  and  helping  the  patient 
decide  (decision-making). 

This  organization  cinitrasts  u  iih  the  tra- 
ditional organization  b\  studv  design. 
Thus,  both  case-control  and  cohort  stud- 
ies appear  in  the  chapter  on  risk,  vv  hereas 
cohort  studies  also  appear  in  chapters 
about  treatments  and  prognosis.  Tech- 
niques for  decision-making  are  found  un- 
der treatments  and  diagnostic  testing  as 
well  as  under  decision  analysis. 

Examples  from  published  literature  or 
well-constructed  hypothetical  situations  il- 
lustrate points.  Short  exercises  throughout 
the  text  allow  the  reader  to  practice  calcu- 
lations and  enhance  understandir.g.  Clinical 
scenarios  in  a  final  chapter  give  an  oppor- 
tunity to  apply  the  entire  process,  from  for- 
mulating a  question  to  patient  care.  .An  ap- 
[x;ndix  summarizes  techniques  so  they  can 
be  employed  rapidly. 

This  book  provides  an  excellent  discus- 
sion on  finding  e\ idence.  with  clear  direc- 
tions for  searching  MEDLlNh  efficiently 
and  a  thorough  review  of  electronic  sources 
of  evidence.  Other  strong  sections  include 
the  explicit  instructions  lor  helping  patients 
assign  utilities  and  the  thoughtful  approach 
to  discussing  prognosis  with  patients.  The 
author  displays  bias  toward  systematic  re- 
views over  individual  trials  and  cohort  stud- 
ies over  case -control  studies,  but  also  a 
healthy  skepticism  about  practice  guidelines. 
There  is  more  repetition  than  one  would 
expect  from  a  single-author  text.  « ith  ran- 
domi/ation.  concealment,  and  run-in  being 
presented  twice. 


1  he  readership  is  said  to  be  siudenls.  post- 
graduate trainees,  or  seasoned  practitioners 
(sometimes  referred  to  more  specifically  as 
•physicians").  Yet  the  author  felt  the  need 
to  define  chronic  atrial  fibrillation  ("a  com- 
mon type  of  rapid  and  chaotic  heart 
rhythm"),  pulmonarv  embolism  ("a  blocxi 
clot  lodged  in  the  larger arteriesof  the  lung"), 
and  deep  vein  thrombosis  ("a  large  blood 
clot  in  the  leg"). 

The  aim  is  lo  pro\  ide  an  introduction  to 
several  topics,  so  many  things  are  simpli- 
fied. Readers  are  urged  to  search  peer-re- 
\  iewed  compendia  of  evidence  (such  as  Hest 
Evklence  or  the  Cochrane  Li  bran. )  before 
PubMed.  Some  tenns  are  substituted  tor 
standard  terms  {folUnv-lhrough  rule  for  in- 
icntioii-lo-treal  cmalysis:  action  ihieshohl 
for  risk-henefil  ratio).  Such  terms  as  refer- 
riil  liias.  siirvcilltiinc  Ivcis.  and  vote  loiiin 
are  not  used  at  all.  although  examples  illus- 
trate their  concepts.  The  definition  for  like- 
lilioocl  ratio  is  more  intuitive  than  usual. 
Avoiding  j;u-gon  andexcluding  s_\  mholic  no- 
tation makes  the  book  approachable,  but 
readers  inay  be  confused  when  they  move 
to  other  texts  that  use  conventional  termi- 
nology. 

There  are  many  mnemonics  that  were 
new  to  me.  However,  some  seem  confus- 
ing. P/D  is  used  to  mean  positive  in  disease. 
AID  for  al^nonmil  if  diseased,  and  NIH  for 
normal  in  health.  But  how  do  we  remember 
which  describe  sensitivity  and  which  spec- 
ificity? Other  mnemonics  seemed  strained; 
tor  example.  SnNout  [sensitive  tests  when 
Neaative  rule  disease  out)  and  SpPin  (.v/x- 
eific  tests  when  Positive  rule  di.sea.se  in). 

I  tried  to  contrast  criteria  for  the  valid- 
itv  of  evidence  presented  here  with  those 
presented  elsewhere.  However,  it  was  dif- 
ficult to  compare  checklists  one-to-one. 
In  general,  this  book  contains  all  the  ina- 
|or  criteria  typically  listed  in  other  sources. 
but  with  diflcrent  wordings,  groupings, 
and  emphasis. 

Of  course,  the  book  is  not  as  thorough  as 
texts  devoted  to  a  single  one  of  its  coinpo- 
nents.  With  respect  to  statistics,  it  describes 
95%  confidence  intervals  for  differences  but 
not  for  ratios.  Nowhere  does  it  mention  sam- 
ple si/e.  the  power  of  a  studv  to  delect  a 
difference,  or  type  II  error.  As  to  evidence 
validity,  this  book  omits  objective  a.ssess- 


meni  of  outcomes  from  criteria  for  treat- 
ment and  omits  tests  for  homogeneity,  ob- 
jective data  abstraction,  sensitivity  analysis, 
and  subgroup  analysis  from  criteria  for  meta- 
analyses. It  says  case-control  studies  are  used 
w  hen  long-term  exposure  to  a  risk  is  needed 
before  its  effects  become  apparent,  without 
mentioning  long-term  latency  of  the  disease. 
And  it  omits  cost  as  a  consideration  in  clin- 
ical decision-making. 

The  book  has  wide  margins  and  plenty 
of  white  space  to  ease  reading  and  help 
organization.  Its  cover  has  a  conservative 
design  in  attractive  colors.  Being  paper- 
back keeps  its  cost  down.  I  found  few 
typographical  errors  (eg.  risks  of  6.2%  and 
49c  in  one  example  somehow  were  trans- 
formed to  7.59-  and  0.39r  in  the  corre- 
sponding equation). 

All  the  illustrations  are  line  art.  The  2  X 
2  matrix  for  results  of  diagnostic  tests  ar- 
ranges the  accepted  standard  in  rows,  and 
test  results  in  columns — opposite  of  the 
usual  tomiat.  The  meta-analysis  plot  gives 
no  units  on  the  horizontal  scale,  so  the  op- 
portunity is  lost  to  fKiint  out  the  increments 
for  ratios  versus  differences.  Some  web  ad- 
dresses for  systematic  reviews  and  guide- 
lines are  presented  in  the  text,  but  are  not  in 
the  table  listing  sources  of  electronic  evi- 
dence. References  are  at  the  end  of  each 
chapter  rather  than  each  section,  so  I  had  to 
tlip  through  several  pages  to  find  them.  The 
index  helpfully  cross-references  acronyms 
to  their  expanded  forms.  Unfortunately,  it 
may  list  only  the  nonstandard  substitute  term 
(folhm-throui;h  rule)  even  when  the  stan- 
dard term  {inteniion-to-treat)  is  referred  to 
in  the  text. 

Anyone  in  clinical  care  seeking  an  intro- 
ductorv  text  on  how  to  retrieve,  evaluate, 
and  applv  medical  evidence  will  find  this 
book  readable,  interesting,  and  useful.  How- 
ever, those  anticipating  going  deeper  in  these 
areas  might  do  better  to  chixise  approach- 
able books  specifically  about  infonnatics, 
statistics,  study  v  aliditv .  or  clinical  decision- 
making. 

(  ariii  \I  Olsiin  MI) 

Depailmcm  ol  .Medicine 

Division  of  Emergencv  .Medicine 

University  of  Washington 
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K\  idence-Based  Medicine:  How  to  Frai-- 
tite  and  Teach  KBM.  2tid  edition.  Sackett 
DL,  Siruiis  SI:.  Richardson  W.S.  Rosenberg 
W.  Hayncs  RB.  Hdinburgh.  United  King- 
dom: Churchill  Livingstone.  2()()().  Soft 
cover  (with  CD-ROM),  illustrated,  261 
pages,  $34.95. 

This  is  the  2nd  edition  of  one  of  the  most 
popular  introductory  books  on  evidence- 
based  medicine  (HBM).  The  authors  bring  a 
wealth  of  experience  in  both  practicing  and 
teaching  epidemiology  and  internal  medi- 
cine, and  they  have  published  many  other 
books  and  articles  thai  explore  areas  of  HBM 
in  greater  depth,  .^s  staled  in  the  preface, 
this  book  is  directed  at  the  busy  practitio- 
ner, being  well  described  as  "short,  lean, 
and  practical."  It  is  geared  toward  clinicians, 
but  paramedical  professionals  and  students 
of  epidemiology  w  ill  find  this  book  a  useful 
resource. 

The  book  has  been  rewnttcn  since  the 
first  edition,  into  a  case-based  fonnat.  The 
initial  chapters  deal  with  asking  answerable 
clinical  questions  and  how  to  find  the  best 
evidence  to  answer  those  questions.  Subse- 
quent chapters  deal  with  how  to  appraise 
information  gathered,  looking  at  several 
types  of  evidence:  diagnosis  and  screening, 
prognosis,  therapy,  hann,  and  guidelines. 
Each  chapter  is  organized  in  a  format  sim- 
ilar to  the  popular  "Users'  Guides  to  the 
Medical  Literature"  series  published  in  The 
Joiinuil  of  the  AinerUun  Medical  Associa- 
tion (the  series  was  recently  updated  and 
published  in  a  book'),  first  considering  the 
validity  of  evidence,  then  the  impact  or  size 
of  the  effect,  and  then  its  applicability  to 
clinical  practice.  Specific  examples  are 
given  for  each  topic,  using  common,  prac- 
tical clinical  problems.  The  final  2  chapters 
cover  methods  and  suggestions  tor  teaching 
EBM  and  evaluating  the  reader's  success  at 
practicing  and  teaching  EBM. 

Several  other  resources  are  prov  ided  w  ith 
the  book.  There  are  numerous  references 
throughout  the  book  encouraging  the  reader 
to  visit  one  of  the  authors'  Web  sites,  http:// 
www.library.utoronto.ca/medicine/ebm, 
which  not  only  includes  the  intbrmation 
from  the  book  but  links  to  other  references, 
updates,  and  programs  to  download  for 
hand-held  computers,  to  assist  with  some  of 
the  statistical  calculations.  (Several  areas  of 
that  web  site  are  still  under  construction, 
and  input  from  readers  is  encouraged,  so 
this  resource  will  continue  to  expand  and 
improve.)  Also  included  with  the  book  arc 
several  pocket  cards  that  contain  key  points 


from  each  chapter  and  important  tables,  in- 
cluding a  table  to  help  calculate  number 
needed  to  treat  or  harm  and  a  nomogram  for 
likelihood  ratios.  As  well,  there  is  a  CD- 
ROM  includctl  that  not  only  contains  all  the 
information  from  the  textbook  (the  tables 
were  a  little  difficult  to  read  on  my  com- 
puter), but  also  contains  other  relevant  ex- 
amples in  several  other  areas  of  medicine, 
which  would  be  very  hclplul  to  those  wish- 
ing to  use  the  principles  trom  the  textbook 
in  teaching  EBM  in  areas  of  medicine  other 
than  internal  medicine  (these  examples  are 
also  available  on  the  Web  site). 

The  book  is  written  in  an  infonnalive  but 
informal  style,  with  several  personal  anec- 
dotes, and  is  very  readable.  Use  of  the  case- 
based  format  makes  the  application  of  the 
principles  clear;  opportunities  are  provided 
and  encouraged  for  the  reader  to  attempt  to 
answer  the  questions  presented  in  the  book 
prior  to  reading  the  authors'  answers.  I  highly 
recommend  having  a  computer  with  access 
to  the  Internet  and  on-line  databases  while 
reading  this  book,  particularly  when  read- 
ing Chapter  2,  which  is  on  how  to  find  cur- 
rent best  evidence.  The  chapter  provides  a 
lot  of  valuable  tips  for  improving  search 
techniques  and  suggests  several  methods  of 
improving  the  yield  of  relevant,  current  ev- 
idence. The  reader  is  encouraged  to  practice 
the  search  strategies  while  reading  the  chap- 
ter. As  well,  suggestions  to  help  the  busy 
clinician  keep  up-to-date  are  provided  near 
the  end  of  the  chapter. 

All  of  the  chapters  lire  well  written  and 
concise,  with  many  tables  pros  ided  to  high- 
light the  main  points.  Chapters  3  through  6 
are  similar  to  the  articles  published  in  the 
aforementioned  "Users'  Guides"  series,  al- 
though they  ha\e  been  updated  with  new 
examples,  and  multiple  examples  are  given 
in  each  subject.  The  therapy  chapter  also 
provides  information  on  systematic  reviews, 
clinical  decision  rules,  and  economic  analy- 
ses. Multiple  examples  are  pro\  idcd  for  some 
of  the  more  difficult  topics,  especially  num- 
ber needed  to  treat  and  how  to  apply  that  to 
a  specific  patient  (whose  risk  of  the  outcome 
under  consideration  may  difier  from  the 
"standard"  patient)  using  a  decimal  fraction. 

One  subject  that  might  have  been  dealt 
w  ith  in  greater  depth  was  the  difference  be- 
tween odds  ratios  and  relative  risk  ratios 
and  how  to  convert  between  the  two  and 
number  needed  to  treat.  The  two  are  both 
introduced,  but  instead  of  defining  the  dif- 
ferences between  them  (which  1  find  is  a 
common  question  from  students  and  resi- 


dcntsi.  formulas  are  provided  to  convert  ei- 
ther term  into  a  number  needed  to  treat.  A 
table  is  provided  with  formulas  (Table  5.11), 
but  the  format  is  confusing.  However,  read- 
ers wishing  a  more  in-depth  coverage  of 
those  issues  can  look  to  other  books  by  two 
of  the  same  authors,-  and  1  suspect  this  topic 
was  covered  in  less  depth  in  the  interest  of 
readability  and  space.  References  are  pro- 
sided  with  each  chapter  for  those  who  wish 
to  pursue  certain  topics  in  greater  depth. 

I  particularly  enjoyed  the  chapter  on 
guidelines  (Chapter  7),  which  provided  a 
\er\  practical  approach  to  assessing  guide- 
lines, and  the  strong  emphasis  on  apphing 
guidelines  to  a  specific  population.  The  4 
potential  "killer-Bs"  (Burden  of  illness.  Be- 
liefs of  indi\idual  patients.  Bargain  [looking 
at  the  cost],  and  B;uTiers)  provide  a  practical 
and  memorable  way  of  looking  at  the  appli- 
cability of  a  guideline  to  the  reader's  setting. 

The  chapter  on  teaching  methods  is  quite 
extensive,  considering  the  brevity  of  the 
book,  with  tips  for  teachers  of  EBM  in  many 
settings,  and  a  "monster"  table  of  tips  for 
teaching  EBM.  This  adds  to  the  teaching 
methods  presented  in  other  chapters,  which 
are  nuu'ked  out  with  mortarboard  symbols 
throughout  the  book. 

Two  appendixes  are  included  with  the 
book:  one  dealing  with  confidence  intervals, 
including  sample  calculations,  and  the  sec- 
ond is  a  glossary  of  common  EBM  terms. 
There  is  an  index,  which  appeared  to  in- 
clude all  the  important  topics,  although  the 
organization  of  the  book  is  so  clear  that  I 
found  1  did  not  use  the  index  much,  as  in- 
fonnation  was  easy  to  find. 

Overall,  this  book  is  ver\'  well  wntten 
and  clearly  organized.  Tables  are  well  laid 
out  and  clear,  and  symbols  are  used  to  in- 
dicate when  the  reader  should  refer  to  the 
pocket  cards  and  to  indicate  where  specific 
teaching  tips  are  located  in  each  chapter. 
Readers  are  also  encouraged  to  visit  the  Web 
site  to  provide  feedback  on  any  areas  re- 
quinng  ckirification.  For  those  wanting  a 
readable  and  concise  introduction  to  EBM, 
this  book  is  an  excellent  choice.  Because  of 
its  pocket-sized  format,  those  who  wish  to 
studv  certain  areas  in  greater  detail  may  need 
to  look  elsewhere  (although  perhaps  only  as 
far  as  the  references  provided  b\  the  au- 
thors). 

Marcia  L  Edmonds  MI)  MSc 

Division  of  Emergency  Medicine 

Royal  Alexandra  Hospital 

University  of  Alberta,  Edmonton,  Alberta 
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Learning  to  do  research  is  like  learning 
lo  nde  a  bike:  reading  a  book  is  not  much 
help.  You  have  to  learn  by  doing  under  the 
guidance  of  an  experienced  mentor.  Yet  the 
student  of  health  sciences  research  must  be 
familiar  with  basic  concepts  that  can  be  stud- 
ied by  reading.  The  trick  is  to  .select  the 
right  topics  and  present  them  in  a  way  that 
is  both  rele\  ant  and  interesting.  The  authors 
of  this  book  are  faculty  members  of  the 
Schiwl  of  Public  Health.  La  Trobe  Univer- 
sity, and  the  School  of  Nursing.  Deakin  Uni- 
versity, in  Melbourne.  .AusU-alia.  Tfiey  ha\c 
done  a  remarkable  job  performing  this  trick. 
1  began  my  re\ievK  by  trying  to  skim  and 
summarize  each  chapter.  But  I  kept  getting 
engrossed  in  the  examples  and  discussion 
questions.  Before  I  knew  it.  I  had  read  the 
book  cover  to  cover. 

The  layout  of  the  book  makes  it  unusu- 
ally easy  to  read.  There  are  21  "bite-sized" 
chapters  (averaging  about  10  pages)  divided 
into  7  sections.  This  makes  it  easy  to  get  a 
good  initial  understanding  or  to  quickly  re- 
view a  topic.  The  authors  make  liberal  use 
of  figures,  tables,  and  lists.  Section  1  re- 
views the  philosophical  foundations  of  the 
scientific  method.  Section  2  covers  research 
planning.  It  describes  sampling  methods  and 
the  concepts  of  internal  and  external  \alid- 
ity.  Section  3  describes  the  strengths  and 
weaknesses  of  \arious  experimental  and 
quasi-experimental  research  designs.  There 
are  chapters  on  surveys  and  qualitative  field 
research.  Of  particular  interest  is  a  chapter 
explaining  "n  of  1"  study  designs,  which 
are  becoming  popular  in  the  e\idence-based 
medicine  literature. 

Section  4  covers  the  various  aspects  of 
data  collection,  w  ith  particular  emphasis  on 
questionnaire  design  and  inler\ie\\  tech- 
niques. There  is  a  chapter  on  measurement 
and  instrumentation,  which  has  good  expla- 


nations Ufa-liability  and  validity,  However. 
I  felt  this  chapter  w  as  a  little  weak  and  slanted 
toward  the  instruments  used  in  behavioral 
research.  It  should  have  described  the  basic 
devices  used  to  make  physical  measure- 
ments in  health  care,  instrument  error,  cal- 
ibration, and  agreemenl/accuracy  studies. 
This  is  particularly  important,  as  most  allied 
health  research,  especially  in  the  field  of 
respiratory  care,  involves  device  evaluation 
studies.  .Another  pet  peeve  of  mine  that  was 
not  addressed  is  the  actual  recording  of  data 
during  experiments.  Novices  often  waste 
much  work  because  they  do  not  appreciate 
the  mechanics  of  keeping  a  laboratory  note- 
book or  comparable  computer  files. 

Sections  .S  and  6  are  fairly  standard  re- 
views of  descriptive  and  inferential  statis- 
tics. The  chapter  on  interpretation  of  the 
evidence  is  pailiculariy  well  done  and  ex- 
plains the  difference  between  statistical  and 
clinical  decision-making.  One  minor  criti- 
cism of  these  sections  is  that  the  numerous 
figures  illustrating  frequency  distributions 
are  rather  ciiide  in  that  they  are  shown  as 
polygons  rather  than  smooth,  asymptotic 
curves  drawn  from  the  underlying  mathe- 
matical model.  Of  more  concern.  I  believe, 
is  that  the  techniques  of  analyzing  data  from 
device  evaluations  (eg.  accuracy  and  agree- 
ment studies^  are  not  mentioned.  This  is  a 
specialized  set  of  statistical  techniques  that 
are  not  difficult  to  understand  but  are  fre- 
quently misapplied.  As  mentioned  before, 
dev  ice  evaluation  studies  play  a  major  role 
in  allied  health  research. 

Section  7  covers  the  publication  of  re- 
search results.  One  chapter  describes  the  ba- 
sic format  of  research  publications  (intro- 
duction, methods,  results,  discussion)  along 
with  some  useful  tips  for  writing  and  get- 
ting your  work  published.  The  other  chapter 
in  this  section  perhaps  summan/cs  the  key 
purpose  of  this  book:  the  critical  cv  aluation 
of  published  research.  Few  people  who  read 
this  book  are  destined  to  become  published 
research  scientists,  but  hopefully  they  will 
all  be  mt)re  educated  consumers  of  research 
literature.  As  the  authors  say  in  the  intro- 
duction" .  . .  health  professionals  p;irticipate 
in  a  'culture'  that  privileges  knowledge 
based  on  the  critical  review  of  scientific  ev- 
idence. In  order  to  participate  in  discourses 
concerning  health  problems  and  their  treat- 
ments, practitioners  need  to  understand 
the  , . .  'rules'  of  ev  idence  ..."  This  chap- 
ter show  s  how  many  of  the  concepts  of  per- 
forming research  come  into  play  in  just  read- 
ing an  article.  There  are  sub-sections  that 


show  how  lo  critically  review  the  ininxluc- 
tion,  methods,  results,  and  discussion  of  a 
paper,  with  an  outstanding  table  showing 
potential  prciblcms  and  their  implications. 
There  is  even  a  brief  intr<xluclion  to  meta- 
analysis. 

Section  8  contains  a  very  useful  glos- 
sary, which  I  have  found  to  be  unique  for 
this  type  of  book.  TTie  index  is  detailed  and 
appropriate.  Indeed,  it  is  the  supporting  ma- 
terial that  makes  this  textb(K)k  really  useful. 
(The  authors  even  give  an  e-mail  address 
and  offer  Internet-based  teaching  materials.) 
At  the  end  of  each  chapter  is  a  set  of  self- 
assessmenl  questions  (true/false  and  multi- 
ple choice,  with  answers  in  the  back  of  the 
book).  Even  better,  at  the  end  of  each  sec- 
tion are  several  pages  of  discussion.  These 
discussions  set  up  hypothetical  research  sit- 
uations and  ask  the  reader  questions  that 
involve  the  use  of  the  concepts  presented  in 
the  section.  Each  question  has  a  detailed 
answer  that  gives  the  reader  a  sense  of  hav- 
ing a  mentor  looking  over  his  shoulder  giv- 
ing help  and  encouragement.  In  fact,  the 
text  throughout  is  worded  in  almost  a  con- 
versational style,  with  many  simplified  ex- 
amples from  real  world  experiments.  This 
helps  to  illustrate  the  relevance  of  each  new 
concept,  which  might  otherwise  seem  dull 
and  abstract. 

I  ov\n  5  textbooks  on  introductory  re- 
search in  allied  health,  including  one  I  wrote 
myself.  This  is  the  one  I  will  refer  to  most 
often.  I  would  recommend  this  book,  not 
only  for  classroom  use,  but  also  for  self- 
study  by  anyone  practicing  a  health  care 
profession. 

Robert  I.  Chatburn  RRT  F.A.ARC 

Respiratory  Care  Department 

University  Hospitals  of  Cleveland 

Department  of  Pediatrics 

Case  Western  Reserve  University 

Cleveland.  Ohio 

Evidence-Based  .\sthma  Management.  J 

Mark  Fit/gcrald  Ml).  Pierre  Lnisi  .MD  MSc. 
Louis-Philippe  Boulet  MD,  and  Paul  .M 
O" Byrne  MB,  with  .31  other  contributors, 
Hamilton,  Ontario,  Canada:  BC  Decker. 
2(X)1.  Hard  cover  (with  CD-ROM),  illus- 
trated, 326  pages,  S89.9.'5. 

It  is  an  interesting  comment  on  how  far 
we  have  come  that  a  textbook  on  asthma 
differentiates  itself  from  others  in  the  field 
by  calling  itself  "evidence-based."  Eighteen 
years  ago,  my  medical  schixil's  dean  said. 
"Half  of  what  we  are  going  to  teach  you  is 
false;  we  just  don't  know  which  half"  The 
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rapid  cliaiiyc  iii  our  uiKlcrsiaiallng  ot  aslliiiia 
illuMraies  that  truth.  A  systematic  examina- 
tion of  the  evidence  on  which  our  practice 
is  based  can  help  us  to  understand  how  sol- 
id— or  shaky — is  the  ground  on  which  our 
current  truth  stands. 

To  illustrate  some  of  the  rapid  changes 
o\er  the  last  decade:  We  used  to  think  of 
asthma  as  a  disease  of  ••hypeneactivity"  of 
bronchial  smooth  muscle.  Now  we  believe 
intlammalion  is  the  underlying  process.  I  We 
had  believed  that  severe  viral  infections  can 
predispose  to  asthma.-  Now  the  "hygiene 
h>  pothesis"  suggests  that  lack  of  infections 
in  infancy  can  predispose  to  the  dc\clop- 
ment  of  asthma.' 

A  critical  review  of  how  we  know  what 
we  know  is  important.  Levels  of  e\  idence 
are  categorized  as  Level  1  (e\idence  from 
randomized  clinical  trials).  Level  II  (evi- 
dence from  well-designed  cohort  or  case- 
control  studies),  or  Level  III  (expert  opin- 
ion). Therapeutic  recommendations  are 
graded  as  A  through  E.  A  is  defined  as  good 
evidence  to  support  a  recommendation  for 
use.  C  is  poor  evidence  to  support  a  recom- 
mendation for  or  against  use.  And  E  is  good 
evidence  to  support  a  recommendation 
against  use. 

This  book  struggles  with  2  stories  nm- 
ning  concurrently:  the  story  about  what  is 
known  about  asthma  and  the  story  of  how 
good  is  the  evidence.  The  authors  use  \  ar- 
ious  styles  to  present  these  co-existing  sto- 
ries and  differ  in  how  much  emphasis  they 
place  on  each.  Should  the  chapters  be  a  re- 
view of  the  state  of  the  art'.*  Should  they 
highlight  the  best  evidence?  Or  should  they 
highlight  where  evidence  is  lacking? 

Se\eral  authors  approach  the  challenge 
with  "evidence-based  review  articles."  the 
salient  points  of  which  are  highlighted  by 
reference  to  evidence  level.  One  author  took 
an  innovative  approach  by  starting  with  a 
brief  mtroduction  and  then  discussing  the 
pertinent  Level  1  evidence.  Level  II  evi- 
dence, and  Level  III  evidence  under  sepa- 
rate subheadings.  This  presentation  style 
makes  it  easier  for  the  reader  to  discern  the 
quality  of  the  c\  idence  within  each  subject 
discussed. 

Another  author  presented  a  table  sum- 
marizing key  recommendations  of  various 
management  components,  followed  by  an 
"evidence-based  recommendation."  For  ex- 
ample, the  evidence-based  recommendation 
given  under  "inhaled  glucocorticoids"  is  "the 
most  effective  medications  for  prevention 
of  asthma  symptoms  (Level  lA)." 


Another  author  approached  the  task  by 
summarizing  the  evidence  and  then  making 
a  therapy  recommendation,  appending  the 
e\idence  level  to  the  recommendation.  For 
example,  the  section  Mibheaded  "Noncom- 
pliance" discusses  the  e\idencc  supporting 
noncompliance  as  a  reason  for  asthma  un- 
responsi\e  to  usual  therapy.  Then  under  the 
subhead  "Recommendation."  the  author 
states.  "Patients  thought  to  have  unrespon- 
sive asthma  should  ha\e  their  compliance 
with  antiasthma  therapy  verified  by  what- 
ever means  is  feasible  (eg.  a  review  of  phar- 
macy records)  (Level  IIA)."' 

One  of  the  dangers  of  a  book  such  as  this 
is  that  major  new  evidence  will  surface  by 
the  time  of  or  shortly  after  publication.  One 
of  the  more  glaring  examples  of  this  is  the 
claim  that  "There  are  no  prospective,  ran- 
domized, rigorously  controlled,  double- 
blind  studies  of  the  effect  of  inhaled  glu- 
cocorticoids on  long-term  linear  growth." 
That  deficiency  has  been  addressed  by  the 
recently-published  results  of  the  Childhood 
Asthma  Management  Program  study,  a  pro- 
spective randomized  study  that  followed 
asthmatic  children  treated  w  ith  budesonide. 
nedocromil,  or  placebo,  for  4-6  years.-* 

Other  chapters  avoid  this  difficulty  by 
referencing  studies  in  progress.  For  exam- 
ple, the  chapter  on  the  role  of  inhaled  cor- 
ticosteroids states:  "These  studies  suggest 
that  inhaled  corticosteroids  can  diminish  the 
decline  in  airway  function  . .  .  Each  of  these 
studies,  however,  has  limitations  .  .  .  This 
has  led  to  the  development  of  a  large,  mul- 
tinational, prospective,  randomized,  and  pla- 
cebo-controlled study  of  the  effects  of 
early  intervention  with  inhaled  cortico- 
steroids .  .  .  This  study,  known  as  the 
START  ( Steroid  Therapy  As  Regular  Treat- 
ment) trial,  will  evaluate  the  potential  ben- 
eficial effects  of  inhaled  corticosteroids 
treatment  started  within  the  first  2  years  of 
the  development  of  asthma  .  . ." 

Infoniiation  presented  is  generally  con- 
sistent with  what  is  currently  regarded  as 
state  of  the  art.  However,  grading  ol  the 
quality  of  the  "state  of  the  art"  is  not  con- 
sistent. References  are  not  always  provided 
to  the  papers  with  the  supporting  e\ idence. 
For  example,  one  author  states  that  "Treat- 
ment of  exacerbations  is  most  often  accom- 
plislietl  bv  geometrically  increasing  the  dose 
of  inhaled  corticosteroids  by  a  factor  of  two- 
to  four-fold  and.  if  the  exacerbation  is  more 
severe  or  non-responsive  to  the  increa.sed 
inhaled  corticosteroid,  adding  ingested  cor- 


ticosteroids (Level  I)."  The  author  is  ex- 
actly on  target  that  excellent  evidence  sup- 
ports the  effectiveness  of  systemic 
corticosteroids  m  treating  more  severe 
asthma  exacerbations.  However,  the  impli- 
cation that  Le\el  1  evidence  supports  the 
use  of  2X-4X  increased  doses  of  inhaled 
corticosteroids  is  not  accurate. 

A  CD-ROM  is  included  with  the  book 
and  reproduces  the  content  of  the  hook.  This 
may  aid  in  searching  for  particular  pieces  of 
information  or  in  sharing  infomialion  with 
colleagues.  This  use.  however,  does  not  start 
to  tap  the  potential  of  a  CD-ROM.  If  ab- 
stracts of  the  literature  referenced  (perhaps 
with  links  to  PubMed  embedded)  had  been 
included  in  the  CD-ROM.  it  would  have 
helped  the  CD-ROM  realize  more  of  its  po- 
tential value. 

Evidence-Based  Asthma  Manage- 
ment is  written  by  a  distinguished  series 
of  authors,  and  its  2?  chapters  cover  the 
breadth  of  asthma  management  issues. 
Chapters  cover  natural  historv.  epidemi- 
ology, genetics,  and  pathology.  There  are 
excellent  discussions  of  the  difficulties  in 
making  the  diagnosis  in  adults  and  chil- 
dren. Asthma  triggers  in  the  indoor,  out- 
door, and  occupational  environment  are 
covered.  The  provocative  data  on  the  role 
of  childhood  infection  is  discussed.  Chap- 
ters discussing  principles  of  asthma  man- 
agement in  adults  and  children  are  fol- 
lowed by  discussion  of  the  roles  of  each 
class  of  medication.  Controversies  in  the 
management  of  severe,  life-threatening, 
and  unresponsive  asthma  are  well  cov- 
ered. Asthma  education  and  outcome  mea- 
sures are  discussed  only  briefly,  but  the 
framework  presented  is  \aluable. 

Complementar)  and  altematix  e  therapies 
arc  not  discussed  in  the  book.  This  is  an 
unfortunate  omission,  because  patients  of- 
ten seek  out  those  therapies." 

This  book  is  not  an  introductory  text 
for  individuals  with  limited  background 
in  asthma.  It  is  a  survey  of  the  evidence 
supporting  our  current  practice.  It  is  valu- 
able reading  for  any  health  care  profes- 
sional who  wants  to  explore  the  evidence 
underl\ing  current  asthma  practice  rec- 
ommendations. It  is  also  an  important  ref- 
erence for  asthma  management,  for  prep- 
aration of  local  asthma  care  guidelines, 
for  preparation  of  talks,  and  for  locating 
important  publications.  Examination  of 
the  various  styles  used  by  the  authors  may 
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also  help  future  authors  of  evidence-based 
re\  lews  decide  on  presentation  style. 

Hiinild  J  Farbir  MD 

IVdLiirk  PiiliiHMH>loi:\ 

Burhura  l.un};h:iin  KN 

Pediatric  Asthma  Care 
Management  Program 

Kaiser  Pcniiancntc  V'allejo 

Medical  Center 

Vallejo,  California 
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This  book  is  a  compilation  of  papers  sub- 
mitted at  the  eighth  annual  Medicine  Meets 
Virtual  Reality  conference  held  in  January 
2000 — a  publishing  opportunity  for  confer- 
ence presenters,  mostly  physicians.  At  the 
time  of  the  writing  of  this  review,  the  next 
annual  Medicine  Meets  Virtual  Reality  meet- 
ing had  already  taken  place  (January  2(X)1 ). 

Of  more  than  70  "chapters"  none  have 
direct  relevance  to  respiratory  care  or  pul- 
monary medicine.  It  is  difficult  to  discern  a 
theme  or  pattern  in  the  editors'  selection 


and  ordering  of  chapters,  and  the  topics  range 
from  medical  imaging  to  acupuncture  to 
totith  cleaning,  flic  papers  are  not  divided 
into  topical  sections,  as  would  be  expected 
in  a  typical  text  with  many  contributing  au- 
thois. 

This  is  niil  a  book  for  mainstream  respi- 
raloiy  therapists  or  most  physicians.  This  is 
a  compilation  of  short  papers  (restricted  to 
7  pages)  on  the  general  theme  of  virtual 
reality  in  medicine. 

Chapter  topics  with  the  strongest  rele- 
vance to  respiratory  care  include: 

•Immersive  virtual  reality:  a  description 
of  a  collaborative  initiative  to  create  a  tlex- 
ible.  highly  realistic  simulation  environment 
to  train  military  surgeons,  emergency /phy- 
sicians, and  physicians  in  rural  lu^eas.  Mul- 
tiple technologies  are  employed  at  once,  in- 
cluding intentional  psychological  stressors. 

•W'cbSTcr;  a  World  Wide  Web-based  vir- 
tual reality  surgical  training  system  that  pro- 
vides real-tiine  manipulation  of  simulated 
surgical  tools.  The  convenience  and  wide 
availability  of  the  Internet  v\ere  judged  to 
be  more  important  than  authentic  sitiiula- 
tion  of  reality,  making  this  project  unique 
among  the  contributions.  This  project  is  one 
of  the  few  in  the  book  making  mention  of  a 
thorough  instaictional  goal  analysis,  an  es- 
sential and  too  often  overiooked  plank  in 
the  development  of  technology-based  in- 
struction. That  is.  emerging  multimedia  tech- 
nologies are  so  seductive  that  thev  often 
lead  developers  to  entirely  forget  the  origi- 
nal purpose  of  a  project,  to  teach  a  defined 
knowledge  or  competency. 

The  book  has  a  handsome  cover  but  is 
otherwise  not  aesthetically  pleasing.  Fonts. 
font  sizes,  spacing,  and  other  formatting  el- 
ements vary  from  chapter  to  chapter.  Par- 
ticuku"ly  troublesome  is  that  much  of  the 
book  is  pnnted  in  a  terribly  small  font  si/c. 
a  substantial  drawback  for  the  reader  with 
poor  close  vision.  The  graphics  are  entirely 
black  and  white.  Though  some  images  are 
impressive  and  most  are  acceptable,  some 
are  of  remarkably  poor  quality.  A  few  can- 
not be  deciphered  at  all.  There  is  no  subject 
index,  although  there  is  an  index  of  authors. 

TTie  writing  sly  les  differ  markedly  among 
the  chapters,  although  most  arc  w  ritten  in  a 
scientific-technical  style  with  an  abstract, 
and  introduction,  methodology,  results,  and 
conclusions  sections.  In  some  chapters,  the 
language  is  quite  stilted.  For  example:  "In 
this  context,  there  emerges  the  need  to  favour 
the  possibilities  of  intervention  on  psycho- 
logical dvsfunctions  bv  overcominu  the  lim- 


its that  render  the  cost-bcncfil  ratio  disad- 
vantageous . . ."  (p  357) 

Even  the  tedious  chapters  are  mercifully 
shon.  and  it  is  possible  to  skim  the  material 
quickly  and  find  topics  that  are  intriguing, 
although  not  rigorously  addressed.  Tlie  field 
of  respiratory  care  once  enjoyed  an  early 
advantage  in  developing  and  applying  com- 
puter-based-training and  computer-man- 
aged branching-logic  simulations.  However, 
these  aging  technologies  are  crude  indeed, 
given  the  hints  of  the  mai^'elous  things  that 
may  come  w  hen  some  of  the  futuristic  ideas 
described  in  this  book  are  realized 

As  an  instructional  technologist  and  a  re- 
spiratory therapist,  I  found  this  book  to  be 
mildly  interesting.  At  more  than  SI 00,  it 
might  be  of  passing  interest  to  educators  fol- 
lowing cutting  edge  medical  instructional 
technology  development,  but  would  not  be  a 
top  choice  even  for  this  narrow  subject  aiiea. 

Keith  B  Hoppir  PhD  RRT 

Technical  Communications  Department 

Southern  Polytechnic  State  University 

Marietta,  Georgia 

Super  Searchers  on  Health  \:  Medicine: 
The  <  )nline  Secrets  of  lop  Health  \  .Med- 
ical Researchers.  Susan  M  Detwiler.  Reva 
Basch,  Editor.  Medford.  New  Jersey:  Cy- 
berAge  Books.  2(XX).  Soft  cover.  190  pages, 
524.95. 

This  book  is  one  of  a  series  of  interviews 
with  experts  in  various  fields.  An  author 
chooses  prominent  figures  in  the  given  sub- 
ject area  and  then  tries  to  find  out  w  hat  their 
secrets  are  for  using  the  many  electronic 
and  on-line  resources  available  in  each  field 
today .  It  attempts  to  give  casual  or  new  us- 
ers a  glimpse  at  expert  techniques.  Other 
volumes  in  the  series  address  news,  finance, 
legal,  and  business  topics. 

The  health  and  medicine  experts  inter- 
viewed included  medical  librarians,  physi- 
cians, an  individual  with  a  masters  degree 
in  business  administration,  and  a  photogra- 
pher. Several  own  businesses  that  pri>vide 
medical  information  for  a  fee  to  research- 
ers, attorneys,  and  the  public.  The  view- 
point changes  considerably  thaiughout  the 
conversations.  In  fact,  these  seem  not  sti 
much  interviews  as  transcriptions  of  old 
friends  having  chummy  conversations  over 
coffee.  .At  several  points  the  reader  might 
feel  lett  out  of  an  inside  reference. 

The  medical  librarians  serve  vastly  dif- 
ferent audiences,  from  clinical  research  and 
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Books.  Films.  Tapi:s.  &  Soitware 


paticnl  cUuL'iilion  lo  paU'iUs  and  tiai.k-marks 
in  industr>'-  In  general  they  stress  ilic  iiii- 
porlaiKC  ol'  inlervicwinj;  ihc  requester  and 
tlnding  out  wliat  question  the\  arc  tryinj:  to 
ask.  MEDLINE,  EMBASE.  and  BICXSIS 
were  considered  stalling  points  lor  most 
searches,  w  ilh  the  CiimiiUilive  Index  lo  Niirs- 
int;  and  Atticd  Health  Litcianiie  and  ERIC 
being  added  for  allied  health  and  education/ 
adolescents,  respectively.  Each  had  devel- 
oped a  type  of  checklist  to  remind  them  ot 
good  resources  as  well  as  pitfalls. 

Evidence-based  medicine  was  discussed 
by  several  people.  It  w  as  entertaining  to  read 
one  physician  stating  how  this  may  help 
improve  patient  care  but  that  he  doesn't  tr> 
to  teach  it  to  the  medical  faculty,  since  these 
are  "tools  to  be  taught  to  future  practitio- 
ners." It  sounds  like  the  '"old  dog"  adage  at 
work. 

Another  physician  provides  an  on-line  re- 
source for  members  of  a  national  health  or- 
ganization. His  job  is  to  respond  to  e-mail 
queries  from  patients  and  moderate  some  of 


the  on-line  discussion  groups.  He  brings  to 
liylit  several  ethical  issues  regarding  patient- 
physician  communication  via  e-mail  and  the 
Internet.  He  commonly  warns  his  users  that 
information  from  a  commercial  Web  site  or 
one  that  asks  for  a  fee  should  be  treated  as 
suspect.  He  also  advises  checking  the  Web 
sites  for  medical  literature  references.  Typ- 
ically more  leterences  indicate  better  au- 
thority. 

Almost  all  of  the  participants  expressed 
a  feeling  of  loss  when  ELHILL.  the  com- 
mand line  search  engine  for  MEDLINE,  w  as 
shut  down  in  1999.  The  current  Web-based 
interface  doesn't  allow  simple  use  of  qual- 
ifiers, adjacency,  or  step-by-step  search  strat- 
egy constmction.  Several  also  stressed  the 
need  for  an  improved  taxonomy  or  language 
in  order  to  better  use  a  hierarchical  approach 
to  searching. 

The  appendix  includes  a  list  of  Internet 
resources.  Since  the  list  was  compiled  over 
a  year  prior  to  this  review,  the  quality  of  the 


choices  was  apparent.  Sui-prisiniih.  all  ot 
the  sites  listed  in  the  consumer  section  v\ere 
still  reachable,  even  though  several  had 
iiKued  or  been  purchased  by  other  compa- 
nies. A  random  check  in  other  sections  gave 
the  same  result.  The  only  failed  link  was 
found  at  national.chiropractic.edu.  As  an 
added  convenience,  all  of  the  links  are  listed 
on  an  associated  Web  site,  which  should 
provide  current  infonnation. 

Overall,  the  book  has  too  intimate  a  tone, 
resulting  in  excess  verbiage.  The  main  points 
that  each  participant  makes  are  quite  valu- 
able, and  their  summary  is  all  that  is  really 
needed.  In  fact,  rather  than  spanning  nearly 
200  pages,  a  pamphlet  with  these  611-odd 
items  summ;iri/ed  would  be  sulficient. 


Steven  B  Nelson  M.S  RRT 

Overland  Park.  Kansas 

Mayo  Pulmonary  Services 

Rochester.  Minnesota 
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Kvidcnci'-Bastd  NUdiiiiU': 
On-l,iiit  Kcsoiirii's 

(reviewed  Juls   I-  AugiiM  10,  JOUI) 

This  and  the  next  issue  of  Rispiratok-i 
Cari:  address  evidence-based  medicine 
(EBM).  a  still-developing  method  for  pa- 
tient care  that  takes  ad\antagc  of  the  imme- 
diacy of  information  exchange  provided  by 
multiple  on-line  resources.  EBM  has  been 
yreatlv  enhanced  by  the  popukirity  of  the 
Internet  as  well  as  the  on-line  availability  of 
many  respected,  print-based  journals. 

EBM  allows  practitioners  to  more  pre- 
cisely treat  patients  on  an  individualized  ba- 
sis. Its  greatest  shortcoming  is  that  it  de- 
pends heavily  on  the  ability  of  the  reader  to 
critically  evaluate  the  validity  or  authority 
of  medical  literature. 

It  seems  only  natural  to  look  on-line  to 
develop  a  better  understanding  of  vvhat  EBM 
is.  One  of  the  on-line  progenitors,  based  on 
the  man\  links  to  it,  is  the  World  Wide  Web 
site  of  the  United  Kingdom's  National 
Health  Services  Research  and  Development 
Centre  for  Evidence-Based  Medicine.'  That 
site  includes  a  short  explanation  of  EBM, 
how  and  when  to  use  it,  and  its  limitations,- 
based  on  a  1966  editorial  in  the  Briiish  Med- 
ical Journal?  That  article  points  out  that 
EBM  is  the  use  of  evidence  for  patient  treat- 
ment and  outcomes,  rather  than  a  treatment 
flow  chart. 

A  more  complete  on-line  EBM  course  is 
available  from  the  Michigan  State  Univer- 
sity Department  of  Family  Practice.^  Its  5 
chapters  cover  basic  concepts  and  teach  how 
to  read  diagnosis,  therapy,  prognosis,  and 
meta-analysis  articles  for  validity  and  pit- 
falls. The  course  includes  a  chart  that  ex- 
plains the  following  formula: 

Usefulness  of  medical  infoimalion 

=   (relevance   X    validiiyjhvork 

Relevance  refers  to  the  frequency  of  ex- 
posure to  a  clinical  question.  How  often  does 
a  therapist  encounter  a  given  disease  or  con- 
dition? Validity  refers  to  the  source  of  the 
intormation.  A  colleague's  opinion  may 
have  less  validity  than  a  review  article  but 
more  than  a  sales  representative's  presenla- 


lion.  Assessuig  validity  is  a  learned  skill. 
Lastly,  human  tendencies  appear  to  favor 
minnni/ing  work.  If  a  great  deal  of  work  is 
required  to  obtain  information,  it  is  less  likely 
to  be  sought. 

Many  sites  pro\  ide  summary  reviews  or 
practice  guidelines.  The  Agency  for  Health- 
care Research  and  Quality*^  provides  reports 
through  its  12  aftlliated  institutions  on  the 
most  common  clinical  topics,  including 
asthma,  ventilator  weaning,  and  chronic  ob- 
structive pulmonary  disease.  The  American 
College  of  Physicians-American  Societv  for 
Internal  Medicine"  publishes  bi-monthly  re- 
views covering  many  areas  of  practice.  They 
include  a  simple  search  engine  that  covers 
the  journals  since  1991.  The  Brilish  Medi- 
cal Journal  publishes  an  electronic  version 
of  the  journal  Evidence-Based  Medicine? 
which  allows  searching  and  browsing  of  full- 
text  articles.  All  of  those  services  are  free. 
A  fee-based  service  is  provided  through  In- 
foRetriever^  that  provides  the  ability  to 
download  updates  to  a  Windows-based  com- 
puter or  a  Pocket-PC-type  computer.  The 
service  does  not  work  with  Netscape  ver- 
sions prior  to  6.0. 

The  leading  source  for  summan/ing  cur- 
rent treatment  protocols  is  the  Cochrane  Col- 
laboration." It  "preparefs].  niaintain|s]  and 
promote[sJ  the  accessibility  of  systematic 
reviews  of  the  effects  of  health  care  inter- 
ventions." The  Cochrane  reviews  are  syn- 
opses of  current  published  information  that 
has  been  culled  to  provide  results  only  from 
studies  that  :ire  detennined  to  have  used  good 
research  methods,  .-\bstracts  are  available  at 
no  cost,  but  obtaining  complete  reviews  re- 
quires a  suhscripiion.  Cochrane  centers  are 
lound  in  more  than  15  locations  around  the 
world.  Information  is  reviewed  by  thousands 
ol  volunteers  in  all  areas  of  medical  prac- 
tice and  published  in  multiple  languages. 

One  of  the  largest  problems  is  finding 
relevant  works.  For  example,  a  recent  Co- 
chrane review  searched  the  literature  for  in- 
travenous aminophv  nine  use  in  acute  asthma 
attacks. "'Of  the  2 1 0 abstracts  identified.  27 
were  found  eligible  for  inclusion,  and  only 
15  were  included  in  the  analysis.  According 
to  the  abstract,  the  qualilv  of  those  abstracts 
was  found  to  be  only  moderate. 

Similar  difficulties  were  found  hv  \\  il- 
liam  Sihbald  (one  of  the  particip.inis  in  the 


JiiuriKil  conference  proceedings  published 
in  this  and  the  next  issue  of  Rksfiratory 
Cari:)  and  his  colleagues."  Their  review  of 
weaning  techniques  found  667  potentially 
relevant  abstracts.  Of  the  22«  that  had  wean- 
ing as  the  main  subject.  48  addressed  the 
mode  of  ventilation.  16  had  relevant  out- 
comes, and  only  10  were  controlled  trials. 
Additional  difficulty  arises  with  termi- 
nology. Maureen  Meade  (another  partici- 
pant) and  her  colleagues,  in  reviewing 
potential  harm  front  critical  care  interven- 
tions,'- had  to  search  using  such  disparate 
terms  as  microscopic  lung  injury,  baro- 
trauma, acute  respiratory  distress  syndrome 
(ARDSl  subcutaneous  emphysema,  pneu- 
mothorax, and  pneumomediastinum  to  find 
the  many  problems  associated  with  mechan- 
ical ventilation. 

A  similar  example  can  be  found  using 
the  PubMed  Clinical  Queries  search  en- 
gine." Searches  can  be  made  for  categories 
of  therapy,  diagnosis,  etiology,  and  progno- 
sis, with  an  emphasis  on  either  sensitivity  or 
specificit) .  Search  word  order  and  grouping 
can  produce  m;u-kedly  different  results.  Ta- 
ble I  shows  the  different  results  produced 
bv  using  the  3  words  cadmium,  exposure. 
and  hint;  under  the  etiology  category. 

A  se;u-ch  w  ith  the  teniis  lung  and  dioxin 
found  26  hits,  whereas  the  terms  lung,  in- 
haled, and  dioxin  found  0  hits,  and  the  terms 
lung,  respirahle.  and  dioxin  found  1  hit. 
Clearly  the  search  algorithms  are  not  per- 
fected to  the  point  that  natural  language  que- 
ries will  generate  reproducible  results. 

Attempts  at  producing  departmental  sum- 
maries abound  on  the  Internet.  The  Depart- 
ment of  Pediatrics  at  the  University  of  Wash- 
ington is  one  example. '■*  Two  critically 
appraised  topics  started  the  collection  in 
1997.  Three  were  added  in  199S  and  again 
in  1999.  One  was  added  in  Febntiu^  2(XX). 
None  have  been  added  since.  The  enthusi- 
asm of  the  staff  to  conlinuallv  review  liter- 
ature and  update  the  reports  can  w  ane  w  ith- 
out  sufficient  ongoing  support. 

With  all  the  negative  ptiints  listed  here. 
how  can  one  conduct  a  review  while  min- 
imizing pitfalls'  Meade  and  Richardson" 
advcKate  starting  with  a  well-built  clinical 
question  that  includes  ( I )  patients  of  inter- 
est, (2 1  iniciveniion  under  investigation,  (3) 
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Tabic  I.      Search  Results 


Word  Search  Order 


cadmium  cxpcisurc  Uint; 
cadmium  exposure  liui}; 
exposure  luiii;  cadmium,  exposure  cadmium  lung. 

cadmium  kms;  exposure,  lung  exposure  cadmium 
exposure  luni;  cadmium,  exposure  cadmium  lung. 

cadmium  lung  exposure,  lung  exposure  cadmium 


Emphasis 


Sensitive 

Specific 
Sensitive 

Specific 


Citations  (n) 


10 

4 
36 


coin|iarisiin  intervciuioii.  and  (4)  clinical 
outcotne  of  interest. 

Ellrodt  et  al  point  out  the  need  lor  more 
well-designed  clinical  trials."'  and  Rowe  et 
al  show  how  to  detect  biases  and  detennine 
whether  existing  literature  is  "good  enough" 
to  use.''' 

Finally,  several  additional  locations  offer 
links  to  other  resources,  including  critically 
appraised  topics.  POEMs  (patient-oriented 
evidence  that  mattersl.  clinical  practice 
guidelines,  rexiews.  methodologies,  and  tu- 
torials."* -' 

Steven  B  Nelson  MS  RRT 

Overland  Park.  Kansas 

Mayo  Pulmonary  Services 

Rochester.  Minnesota 
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Call  for  Papers 

1  In-  l.duc.ition  Section  of  the 
AARC",  will  publish  Vbluine  ii  of 
the  Rcspinitan  Cure  VJiiuition 
.  [iinihil  111  the  spring  ()t2oo2. 
The  annual  is  a  retereed  journal 
committed  to  providing;)  t<M"uni 
for  research  and  theorx  in 
respiratory  care  education  and  is 
listed  in  the  "Cumulative  Index 
to  Nursing  and  Allied  1  lealth 
Literature." 

The  AARC  Education 
Section  invites  educators  to 
submit  papers  for  consideration. 
Preference  will  be  given  to 
papers  that  emphasize  original 
research,  applied  research,  or 
evaluation  of  an 
educational 
method,  (^ther 
topics,  which  mav 
be  considered, 


3re 


include 

interpretative 

reviews  of 

literature, 

educational 

case  studies,  / 

and  point- 

of-\iew  essavs. 

Submissions  will  be 

re^•ie^\■ed  based  on  originaIir\; 

significance  and  contribution, 

soundness  of  scholarship 

(design,  instrumentation,  data 

analysis),  generalizability  to  the 

education  communit)',  and 

overall  qualirv  of  the  paper. 

Deadhne  for  submission  is 
Dec.  I,  200I.  Papers  should  be 
approximately  6-10  pages  in 
length  and  should  tollow  the 
guidelines  in  the  "Publication 
Manual  ot  the  .American 
Psychological  Association,  4th 
Edition."  Abstracts  should  not 
exceed  120  words.  Mail 
submissions  to  AARC 
Education  Annual,  11 030  Abies 
Lane,  Dallas,  TX  75229-4593. 1% 


.\t  Saint  .losi'ph's  Hospital,  we're  making 
our  \isi(ui  of  health  care  a  "realit\"  every  davl 


Join  Our  Growing  Team! 

Suinl.|iiM.'ph°sHir>pital.l<K'iiU'dinMar>hni'ld.\Vl..amcmhcriif  MinjsiA  Hcjith 
(  Mi:.  IV  .1  .''24-tx\l  iiMchini:  h(i\pil.il  .inil  icni.ir\  tare  referral  tenier.  As  the  air  ami 
iiniund  medical  Iransporl  rej;i(iiial  cenier.  »e  pnivide  cdinprehenvive  palieni  tare 
M'r\  ices  111  ihe  residenis  of  our  communiiy.  cenlral  and  nonhem  Wistonsin  and  the 
I  ppcr  Peninsula  of  Michigan. 

Currcnily.  wc  are  experiencing  growth  in  our  Rc-piralnry  Therapy  Department 
ind.  as  a  result,  have  newly  created  positions  fur: 


Miiihlry  Health 
Care  is  one  of  Ihe 

\futwfsl\  leading 

health  orj^aniza- 

li<>ii\,  offeriiifi  a 

lull  contiiiatnn  nf 

tare  ill  iiiirlh  ami 

cenlral  \\i\iini\iii 

and  Minin-yiilti- 

\\e  are  iletliealetl 

Id  improving  the 

health  anil  well- 

heini;  iij  all peaple 

hy  invdliiiii; 

eniniiiiinitv 

ineinher\.  palieiih 

and  \tafl  ill  a 

vision  of  social 

responsihitily. 

Yon  can  he  pari  of 

our  proiiress  at 

Saint  Joseph  \ 

Hospital  in 

Marshfield. 

Wisconsin. 


Respiratory  Therapists 

Full  and  Part  -  Tune  Positions 


\s  a  Respiratory  Ihcrapisi  with  us.  you'll  have  the  opportunity  to  enhance  your 
clinical  expertise  in  pro\  iding  a  diverse  range  of  services  through: 

■  Rotation  through  Surgical.  Medical  pediatric,  and  Neonatal  ICU's 

•  Participating  as  a  member  of  the  Neonatal  Transp<in  Team 

•  Pcrtbrming  pulmonary  rehab,  smoking  cessation  and  general 
respiratory  procedures 

•  Delivering  specialty  gas  therapy  (Nitric  Oxide  &  Heliox) 

•  Working  vv iih  a  w ide  variety  of  adult,  neonatal  and  pediatric  ventilators 
including  high  frequency  ventilators 

•  Assisting  vv  ith  bronchoscopies  and  bedside  tracheostomies 

•  Collaborating  with  physicians  and  staff  in  pulmonary  medicine,  pediatric 
intensive  cane  and  trauma  services 

Id  be  considered,  you  must  be  a  graduate  of  an  approved  Respiratory  Therapy 

Program  and  possess  current  Wisconsin  license.  Registry  by  the  National  Board  for 
Respiratory  Care  as  well  as  clinical  experience  in  all  areas  of  respiratory  care  is 
preferred. 

We  offer  a  competitive  salary  and  comprehensive  benefits.  For  immediate 
ainsideraliim.  please  call,  send  or  e-mail  vour  resume  lo:  HR  .Associate.  Saint 
Joseph's  Hospital,  611  Saint  .loseph  .\vcnue,  Marshfield.  \VI  54449 
iSlWi  221-.^7.^.\  ext.  77880;  F.-mail:  sjhjobs(J?stjosephs-marshfield.org  For 
information  on  other  Mini.slrv  Health  Care  Careers,  plcise  visit  our  website  at: 
v\  WW  .ministryhealth.org 

JIL  Saint  Joseph's  Hospital 
Tir  Ministry  Health  Care 

■•\\  luTc  (':l^in^  Makt's  Thf  tOnin'ctidn" 


Circle  106  on  product  information  card 

New  Development  in  Respiratory  Drugs,    I 
Medications,  and  Delivery  Devices         ' 


•  NEW  CLASSROOM  VIDEO  • 


This  classroom  video  was  designed  to  help  identity  new  aerosolized 

medications  for  the  treatment  of  pulmonary  diseases,  their  indications, 

contraindications,  and  administration.  Improvements,  as  well  as  advantages 

and  disadvantages,  to  these  commonly  used  aerosolized  drugs  will  be 

discussed.  Featuring  Joseph  L.  Rau.,  PhD,  RRT,  and  Richard  D.  Branson,  BA, 

RRT.  72-min.  videotape. 

Item  ED98  $49.95  plus  $7.25  shipping  and  handling 
($99  00  nonmembers  plus  $9.25  shipping  and  handling) 

Call  972-406-46S3  to  place  your  order  or  mail  to: 

AARC,  ORDER  DEPT. 
11030  ABLES  LANE,  DALLAS,  TX  75229-4593 


Niit-l'or-pront  organizalions  arc  offered  a  free  aclverlisemeni  i>f  up  lo  eight  lines  lo  appear,  on  a  space-a\ailable 

basis,  in  Calendar  of  Evonis  in  RISPIKAIORYC'AKI-  .Xds  for  other  meelings  are  pneed  al  S?  ."ill  per  line  and  require 

an  insertion  order.  Deadline  is  the  2l>th  ol  the  month  two  months  preeeding  the  month  in  which  you  wish  the  ad  to  run 

Submit  copy  and  insertion  orders  to  Calendar  of  Events.  RtSI'lRATORY  CARE.  I  lO.TO  Abies  Lane.  Dallas  TX  7.'>229-459.^. 


Calendar 
of  Events 


Date 


Nov.  3-4 


Nov.  20 


Dec.  1-4 


Date 


Nov.  7-9 


AARC  &  State  Society  Programs 


Contact 


Asthma  Disease  Management  Course, 
Las  Vegas,  NV 


AARC,  (972)  243-2272,  ww/w.aarc.org 


Professor's  Rounds  2001  Teleconference, 
Program  8 


AARC,  (972)  243-2272 


47th  International  Respiratory  Congress; 
San  Antonio,  TX 


AARC,  (972)  243-2272,  www.aarc.org 


Feb.  6-8,  2002  West  Virginia  Society  for  Respiratory  Care's  Jay  Wildt  at  (304)  442-7474  or 

Winter  Meeting;  Davis,  WV  jay.wildt@mghwv.org;  or  Anna  Parkman  at 

(304)  357-4837  or  AParkman@ucwv.edu. 


Other  Meetings 


Contact 


Nov.  -  Feb.  Deep  South  Center  for  Occupational  Health 

and  Safety  offers  an  assortment  of  RC 
continuing  education  courses  lasting  from 
one  to  four  days;  Birmingham,  AL 


Melinda  Sledge,  University  of  Alabama  at 
Birmingham,  (205)  934-7178, 
www.uab.edu/dsc 


Joint  Commission  Resources'  2001  National 
Conference;  Chicago,  IL 


Customer  Service  Center,  (630)  792-5800 


March  20-23,  2002  21st  Annual  Big  Sky  Pulmonary  &  Critical  Care 
Medicine  Conference;  Big  Sky,  MT 


American  Lung  Association  of  the  Northern 
Rockies,  (406)  442-6556,  ala-nr@ala-nr.org 


Coming  in  December 

Part  II  of  the  Special  Issue  on 

Evidence-Based  Medicine  in 

Respiratory  Care 

2001  Indexes 
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EL?0&rCH 


h.r  \'OLUNTARV  rcpurlinK 

In  hciiltli  protcNNionals  i>f  adverse 

events  .inJ  prtniiK  t  prohli'ms 


FO*  Um  Only  (Reap  CArs) 


P.iqp 


A.  Patient  information 


^al'cnl  identifier 


Aqe  .It  time 
ot  eveni. 

or    


B.  Adverse  event  or  oroduct  problem 


Adverse  event 


Product  problem   .  q    defects'mattunclionsl 


J    Outcomes  attributed  to  adverse  event  . — , 

,triec»  ,i(i  tnai  appivi  U  tlisability 

f— I  jjg^i^  □  congenital  anomaly 

I — I  (mo'dayvi  LJ  required  intervention  to  prevent 

I I  lile-threalening  permanent  impairment/damage 

[     I   hospiIali?aIinn  -  initial  or  prntnnqpd  \_\  other 


(   Date  ol 
event 


4   Date  o( 
this  report 


Describe  event  or  problem 


Relevant  tests/laboratory  data,  including  dates 


Other  relevant  history,  including  preexisting  medical  conditions  (eg.  allergies. 
race  pregnancy   smoking  ana  alcohol  use,  hepatic  renal  dyslunction.  etc  ) 


Mail  to:     Ml  I  )\V\I(  H  or  FAX  to: 

5600  Fishers  Lane  1 -800-FDA-01 78 

Rockville,  MD  20852-9787 


Tii«9»  unit 


C.  Suspect  medication(s) 


Name  irjivo  Lib*' 


'^    Dose.  Irequency  &  route  used 


»2 


'J    Therapy  dates  (il  unknown,  give  duration) 


4    Diagnosis  lor  use  (indication) 

»1 


#2 


6    Lot  »  (il  known) 
■11 


^    Exp.  dale  nf  knowni 
»1 

»2 


9    NDC  **  flor  profjuci  problems  only) 


S     Event  abated  after  use 
stopped  or  dose  reduced 

»i  Dyes  D""  DiS^Py"' 


«2nyesnno    Dgggfy"'' 


8    Event  reappeared  after 
reintroduction 

"'  Dyes  Dno  ng°«^"' 


"2  Dyes  D  no    DgglPy"' 


1 !     Concomitant  medrcal  products  ana  inerapy  aates  (exclude  treatment  of  event) 


D.  Suspect  medical  device 


Brand  name 


2    Type  of  device 


3    Manufacturer  name  &  address 


model  t*  __ 
catalog  # 

serial  # 

lot# 


other  # 


Operator  ol  device 

I     I  health  professional 
I     I  lay  user/palieni 
I     I  other: 


Expiration  dale 


It  implanted,  give  dale 


II  explanted.  give  date 

(rnoiaay  yn 


9    Device  available  for  evaluation?  Do  not  send  to  FDA) 

I     I    yes  LJ  "°  LJ  returned  to  manufacturer  on  _ 


0    Concomitant  medical  products  and  therapy  dates  (exclude  treatment  of  event) 


E.   Reporter  (see  confidentiality  section  on  back) 


Name  &  address 


phone  *» 


.:    Health  professionaf 

^    yes       □    no 


3      Occupation 


If  you  do  NOT  want  your  identity  disclosed  to 
the  manufacturer,  place  an  "  X     in  this  box.      Q 


Also  reported  to 

i I      manufacturer 

I    I      user  facility 
I     I      distnbulor 


FDA  Form  3500  1.96)  Submission  of  a  report  does  not  constitute  an  admission  that  medical  personnel  or  the  product  caused  or  contributed  to  the  event. 


ADVICE  ABOUT  VOLUNTARY  REPORTING 


Report  experiences  with: 

•  medications  (drugs  or  biologies) 

•  medical  devices  (Including  In-vltro  diagnostics) 

•  special  nutritional  products  (dietary 
supplements,  medical  foods,  infant  formulas) 

•  otfier  products  regulated  by  FDA 

Report  SERIOUS  adverse  events.  An  event 
is  serious  when  the  patient  outcome  is: 

•  death 

•  life-threatening  (real  risk  of  dying) 

•  hospitalization  (initial  or  prolonged) 

•  disability  (significant,  persistent  or  permanent) 

•  congenital  anomaly 

•  required  intervention  to  prevent  permanent 
impairment  or  damage 

Report  even  if: 

•  you're  not  certain  the  product  caused  the 
event 

•  you  don't  have  all  the  details 

Report  product  problems  -  quality,  performance 
or  safety  concerns  such  as: 

•  suspected  contamination 

•  questionable  stability 

•  defective  components 

•  poor  packaging  or  labeling 

•  therapeutic  failures 


How  to  report: 

•  just  fill  in  the  sections  that  apply  to  your  report 

•  use  section  C  for  all  products  except 
medical  devices 

•  attach  additional  blank  pages  if  needed 

•  use  a  separate  form  for  each  patient 

•  report  either  to  FDA  or  the  manufacturer 
(or  both) 

Important  numbers: 

•  1-800-FDA-0178    to  FAX  report 

•  1-800-FDA-7737    to  report  by  modem 

•  1-800-FDA-1088    to  report  by  phone  or  for 

more  information 

•  1  -800-822-7967     for  a  VAERS  form 

for  vaccines 

If  your  report  involves  a  serious  adverse  event 
with  a  device  and  it  occurred  in  a  facility  outside  a  doc- 
tor s  office,  that  facility  may  be  legally  required  to  report  to 
FDA  and/or  the  manufacturer.   Please  notify  the  person  in 
that  facility  who  would  handle  such  reporting. 

Confidentiality:   The  patient's  identity  is  held  m  strict 
confidence  by  FDA  and  protected  to  the  fullest  extent  of 
the  law.  The  reporter's  identity,  including  the  identity  of  a 
self-reporter,  may  be  shared  with  the  manufacturer  unless 
requested  otherwise.   However,  FDA  will  not  disclose  the 
reporter's  identity  in  response  to  a  request  from  the 
public,  pursuant  to  the  Freedom  of  Information  Act. 


The  public  reporting  burden  for  this  collection  o(  information 
has  been  estimated  to  average  30  minutes  per  response, 
including  the  time  for  reviewmg  instructions,  searching  exist- 
ing data  sources,  gathering  and  maintaining  the  data  needed, 
and  completing  and  reviewing  the  collection  of  information 
Send  comments  regarding  this  burden  estimate  or  any  other 
aspect  of  this  collection  of  information,  including  suggestions 
for  reducing  this  burden  to 


DHHS  Reports  Clearance  Office 
Paperwork  Reduction  Project  (0910.0291) 
Hubert  H  Humphrey  Building,  Room  531.H 
200  Independence  Avenue,  S  W 
Washington    DC    20201 


An  agency  may  not  conduct  or  sponsor, 
and  a  person  is  not  required  to  respond  to 
a  collection  ot  inlormation  unless  it  displays 
a  currently  valid  OIMB  control  number 


Please  do  NOT 
return  this  form 
to  either  of  these 
acJdresses. 


U  S  DEPARTIWENT  OF  HEALTH  AND  HUP^AN  SERVICES 
Public  Health  Service  •  Food  and  Drug  Administration 


FDA  Form  3500-baclt 


Please  Use  Address  Provided  Below  -  Just  Fold  In  Thirds,  Tape  and  Mail 


Department  of 

Health  and  Human  Services 

Public  Health  Sen/ice 

Food  and  Drug  Administration 

Rockville,  MD  20857 

Official  Business 

Penalty  for  Private  Use  S300 


NO  POSTAGE 

NECESSARY 

IF  lylAILED 

IN  THE 

UNITED  STATES 

on  APO  FPO 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  (MAIL     PERMIT  NO,  946    ROCKVILLE.  IVID 


POSTAGE  WILL  BE  PAID  BY  FOOD  AND  DRUG  ADMINISTRATION 


MEi:)X^TCH 


The  FDA  Medical  Products  Reporting  Program 
Food  and  Drug  Administration 
5600  Fishers  Lane 
Rockville,  MD  20852-9787 


|Hlillltitli.lnlilti.MlilMl<<'>l<<l<l<<>l"l>ll 


nVAr 


American  Association  for  Respiratory  Care  Membership   AppllCatlon 


f 


ACTIVE  MEMBER 

A''  ':j  .  j._i  .  'J  ^  L  -J  -  ne/shtt  lives  m  ih*  U  S  of  its  tarritones  or  wos  an  Active  AAember 
pf  lor  lo  moving  outside  its  borders  or  territories,  and  meets  ONE  of  the  following  criteria  ( )  | 
IS  legally  creaentioled  os  o  respirolory  care  professional  if  employed  in  o  stole  that 
minndotes  sucK    OR  (2)  IS  o  groduote  of  on  occredi'ed  educolionol  progrom  in  respiratory 

OR  (3)  holds  o  credential  niued  by  the  NBRC 

ASSOCIATE  OR  SPECIAL  MEMBER 

individuals  who  Kold  a  position  reloted  to  respiratory  care  but  do  not  meet  the  requirements 
of  Active  Member  shall  be  Associate  Members  They  hove  oil  the  rights  ond  benefits  of  the 
Associotion  except  to  hold  office,  vole,  or  serve  os  choir  of  o  stonding  committee  The 
following  subclosses  of  Associate  Membership  ore  available.  Foreign,  Physician,  and 
InduslrioT  (individuals  whose  primary  occupation  is  directly  or  indirectly  devoted  to  the 
monufocture  sale  or  distribution  of  respiratory  core  equipment  or  supplies)  Speciol 
Membefs  are  thoie  not  working  m  a  respiratory  core-reloted  field. 

STUDENT  MEMBER 

Indtviduoli  will  b«  classified  os  Student  Members  if  if^ey  meet  all  the  requirements  for 
Associate  Membership  ond  ore  enrolled  in  on  educotionol  program  in  respiratory  core 
accredited  by,  or  in  the  process  of  seeking  occreditotion  from,  on  AARC-recognized  ogency 

SPECIAL  NOTICE  —  Student  Members  do  not  receive  Continuing  Respirotory  Core 
Education  (CRCE]  tronscripts.  Upon  completion  of  your  respiratory  core  education, 
continuing  education  credits  may  be  pursued  upon  your  reclassification  to  Active  or 
Associate  Member, 


Please  read  the  eligibility  requirements  for  each  of  the  classifications 
above,  then  complete  the  form.  All  information  requested  must  be 
provided,  except  where  indicated  as  optional.  See  other  side  for  more 
information  and  fee  schedule.  Please  sign  and  date  application  on  reverse 
side  and  type  or  print  clearly.  Processing  of  application  takes 
approximately  15  days, 

C   Active 
Associate 

C  Foreign 

n   Physician 

[j   Industrial 
n   Special 
D   Student 


Would  you  like  to  receive  our  monthly  newsletter,  AARC  Report, 
by  email? 

Yes  D  No 

Have  you  ever  been  or  ore  you  currently  in  tfie  military? 
;:  Yes  No 


Demographic  Questions  (optional) 

We  request  that  you  answer  these  questions  in  order  to  help  us  design 
services  and  programs  to  meet  your  needs. 

Primary  Job  Responsibility  (check  one  only) 

Director  (Technical  or  Program)         Therapist/Technician 
D  Supervisor                               ~  Medical  Director 
D  Diagnostic  Technologist          ~  Student 
n   Instructor/Educator                  7.   Staff  Nurse 
D  Other,  specify 


Type  of  Business 

_   Educotionol  Institution 
a  DME/HME 
n   Home  Health  Agency 
D  Hospital/Acute  Care 
D  Other,  specify 


Z  Manufacturer  or  supplier 

D  Outpatient  Clinic 

~  Physician  office 

_  Skilled  Nursing  Facility 


Check  the  Highest  Degree  Earned 

Z   High  School  ZL   Bochelor's  Degree 

D   RC  Graduate  Technician  D  Moster's  Degree 

n  Associate  Degree  D  Doctorate  Degree 


Lost  Name  _ 
First  Nome 


Social  Security  No. 

Home  Address 

City 


State 


.Zip 


Phone  No. 


Work  Information: 

PIEASE  USE  THE  ADDRESS  OF  THE  LOCATION  WHERE  YOU  PERFORM  YOUR  JOB,  NOT  THE 
CORPORATE  HEADQUARTERS  IF  IT  IS  LOCATED  ELSEVi/HERE 

Place  of  Employment 

Address 

City 

State 


.Zip 


Phone  No. 


Preferred  Fax  No.( 

Preferred  Email  Address   _ 
Preferred  mailing  address: 


□  Home  n  Business 


Number  of  Years  in  Respiratory  Care 

Z   0-2  years  Z    11-15  Years 

D   3-5  years  C    16  years  or  more 

n   6-10  years 


Job  Status 

□   Full  Time 

Credentials 

_   RRT 
D  CRT 
D  Physician 
D  CRNA 
D  RN 

Date  of  Birth  


C   Part  Time 


n  LVN/LPN 

D  CPFT 

D  RPFT 

n  Perinatal/Pediotric 


Sex 


FOR  STUDENT  MEMBER  -  REQUIRED 

School/RC  Program 

Address 

City 


State 


Phone  No, 


.Zip 


Expected  Dote  of  Graduation  (required  information) 

Montii  Year 


American  Association  for  Respiratory  Care  •  11030  Abies  Lane  •  Dalkis,  TX  7S229-4593  •  (972)  243-2272  •  Fax  (972)  4«4-2720 


American  Association  for  Respiratory  Care  Membership  Application 


Membership  Fees 

Payment  must  accompany  your  application  to  the  AARC.  Fees  are 
for  12  months.  These  fees  contain  the  $12.50  new  members 
processing  fee.  Renewing  members  (except  students)  can  deciuct 
$12.50. 

CHOOSE  ONE  LEVEL  OF  MEMBERSHIP 

1  .   AARC  REGLILAR  MEMBERSHIP  (Receive  both  AARC  Times  and 

Respiratory  Core  journal) 

D  Active  $87.50  

n  Associate  (Industrial  or  Physician)  $87.50 

D  Associate  (Foreign)  $102.50 

D  Special  $87.50 

r  Student  $45.00 

OR 


2.  AARC  CHOICE  MEMBERSHIP(Choose  one  publication) 

C  Active  $76.00 

D   Associate  (Industrial  or  Physician)  $76.00 

C   Associate  (Foreign)  $91.00 

-     Special  $76.00 

I  want        AARC  Times  Q   Respiratory  Core  journal 

OR 

3.  AARC  PLLJS  MEMBERSHIP  (All  publications  and  other  items) 

□  Active  $122.50 

n  Associate  (Industrial  or  Physician)  $122.50 

D   Associate  (Foreign)  $162.50 

D  Special  $122.50- 


Specialty  Sections  (optional) 

Established  to  recognize  the  specialty  areas  of  respiratory  core, 
these  sections  publish  a  newsletter  four  times  a  year  that  focuses  on 
issues  of  specific  concern  to  that  specialty.  The  sections  also  design 
the  specialty  programming  at  the  notional  AARC  meetings. 

E  Adult  Acute  Care  Section 

C  Education  Section 

C  Perinotol-Pediotric  Section 

C  Diagnostics  Section 

G  Continuing  Core- 
Rehabilitation  Section 

~  Management  Section 

7  Transport  Section 

C  Home  Care  Section 

C  Subacute  Core  Section 


$15.00 1 

$20.00 

$15.00 

$15.00 

$15.00 

$20.00 

$15.00 

$15.00 

$15.00 

PLEASE  SIGN 

I  hereby  apply  ior  membership  in  the  Americon  Association  for  Respirotory  Core 
ond  hove  enclosed  my  dues  If  opproved  for  membership  in  the  AARC,  I  will 
abide  by  its  bylows  and  professional  code  of  elhics.  I  authorize  investigolion  of 
all  statements  contained  herein  and  understand  that  misrepresentotians  or 
omissions  of  focis  called  for  is  couse  for  rejection  or  expulsion. 

A  yeorly  subscription  to  Respiratory  Care  journal  and  AARC  Timei  magozine 
includes  an  allocation  of  $  1 1 .50  from  my  dues  for  eoch  of  these  publications. 

NOTE:  Conlributiom  or  gihs  to  the  AARC  are  nol  tax  deductible  as  charitable 
contributior^s  for  income  lax  purposes.  However,  they  may  be  tax  deductible  as 
ordinary  and  necessary  business  expenses  subject  to  restrictions  imposed  as  o 
result  of  association  lobbying  activities.  The  AARC  estimates  that  the 
nondeductible  portion  of  your  dues  —  the  portion  which  is  allocable  to  lobbying 
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Manuscript  Preparation  Guide 


RliSPlRATORY  Care  welcomes  original  manuscripts  related  to  the  sci- 
ence ;ind  technology  of  respiralon,'  care  and  pa-pared  according  to  the 
tbilouing  instructions  and  the  Lmfonu  Rci/iiii  vincnts  for  McmiiM  npl\ 
Submitlt'it  to  HiomedkiilJounuils  (a\aiiable  at  hllp://ww\\.kmie.(>r^/ 
indexMiml).  Manuscripts  are  blinded  and  re\  icwed  by  profession- 
als with  experience  in  the  subject  of  the  paper.  Authors  are  respon- 
sible for  obtaining  w  ritlcn  pcmiission  from  the  original  copynghl  hold- 
er to  use  pre\  iously  published  figures  ;md  tables.  Before  publication, 
authors  receive  page  proofs  and  are  allowed  to  make  only  minor  cor- 
rections. Accepted  manuscripts  are  copy-edited  for  clarity,  concision, 
and  consistency  with  RtiSPlR.ATORV  Caki-'s  format.  Published 
papers  are  copyrighted  by  Daedalus  Inc  and  may  not  be  published  else- 
where without  permission.  Editorial  consultation  is  available  at  any 
stage  of  planning  or  writing:  contact  the  liditonal  Office,  600  Ninth 
Avenue.  Suite  702,  Seattle  WA  98104.  (206)  223-0558.  fax  (206) 
223-0563.  E-mail:  rcjoumal (5  aarc.org 

Categories  of  Article.s 

Research  .\rticle:  A  report  of  an  original  investigation  (a  study).  Must 
include:  Title  Page,  Abstract.  Key  Words,  Introduction,  Methods, 
Results.  Discussion.  Conclusions,  and  References.  May  also  include: 
Tables,  Figures  (if  so.  must  include  Figure  Legends),  Acknowledg- 
ments, and  Appendixes. 

Review:  A  comprehensive,  critical  review  of  the  literature  and  state- 
of-the-art  summary  of  a  topic  that  has  been  the  subject  of  at  least  40 
published  research  articles.  Must  include:  Title  Page.  Outline. 
Abstract.  Key  Words.  Introduction.  Review  of  the  Literature.  Sum- 
mar\\  and  References.  May  also  include:  Tables,  Figures  (if  so.  must 
include  Figure  Legends),  Acknowledgments,  and  Appendixes. 

Over\iew:  A  critical  re\  iew  of  a  pertinent  topic  that  has  few  er  than 
40  published  research  articles.  Same  structure  as  Review  Article. 

Update:  A  report  of  subsequent  developments  in  a  topic  that  has  been 
critically  reviewed  in  Respir.-MORY  Carf.  or  elsewhere.  Same  sUuc- 
ture  as  a  Review  Article. 

Special  .Article:  .A  pertinent  paper  not  fitting  one  of  the  other  cate- 
gories. Consult  v\  ith  the  Editor  before  writing  or  submitting  such  a 
paper. 

Kditorial:  .A  paper  addressing  an  issue  in  the  practice  or  administration 
of  respiratory  care.  It  may  present  an  opposing  opinion,  clarify  a  posi- 
tion, or  bring  a  problem  into  focus. 

Letter:  A  brief,  signed  communication  responding  to  an  item  pub- 
lished in  RE.SPIRATORY  Care  or  about  other  pertinent  topics. 
Tables.  Figures,  and  References  may  be  included.  The  letter  should 
be  marked  "For  Publication." 


Ca.sc  Report:  Report  of  an  uncommon  clinical  case  or  a  new  or 

impnned  method  of  m;inagemcnt  or  treatment.  A  case-managing  physi- 
cian must  either  he  an  author  or  lumish  a  letter  approving  the  manuscript 
Must  include:  Title  Page.  .Abstract.  Key  Words.  Introduction.  Case 
Summary .  Discussion,  and  References.  May  also  include:  Tables.  Fig- 
ures (if  so,  must  include  Figure  Legends),  and  Acknowledgments. 

Point-of-V'iew :  A  paper  expressing  personal  but  substantiated  opinions 
on  a  pertinent  topic.  Must  include:  Title  Page,  Text  and  References.  May 
also  include:  Tables  and  Figures  (if  so.  must  include  Figure  Legends). 

Drug  Capsule:  .A  miniature  an  ieu  paper  about  a  drug  or  class  of  drugs. 
Drug  Capsules  address  pharmacology,  phamiacokinetics,  and/or  phar- 
macotherapy. 

Graphics  Corner:  ,A  brief,  instructive  case  report  discussing  and  illus- 
trating waveforms  for  monitoring  or  diagnosis.  Must  include:  Ques- 
tions. Answers,  and  Discussion. 

PFT  Corner:  A  brief,  instructive  case  rep<irt  arising  from  pulmonary 
function  testing,  accompanied  by  a  review  of  the  relevant  physiolo- 
gy and  appropriate  references  to  the  literature.  Must  include:  Ques- 
tions. Answers,  and  Discussion. 

Test  Your  Radiologic  Skill:  .A  brief,  insuuctive  case  report  pertinent 

to  respiratory  care  and  in\  oK  ing  imaging,  including  one  or  more  radio- 
graphs or  other  images  submitted  as  black  and  vv  hite  glossy  photographs 
that  clearly  illustrate  the  teaching  points  being  made.  Must  include: 
Questions.  Answers,  and  Discussion. 

Preparing  the  Manu.script 

Double-space  the  text  and  number  the  pages.  Do  not  include  author 
names,  author  instinjtion;il  affiliations,  or  allusions  to  institutional  affil- 
iations ;uiyvs  here  except  on  the  title  page.  On  the  Abstract  page  include 
the  title  but  do  not  include  author  names.  Begin  each  of  the  follow- 
ing on  a  new  page:  Title  Page,  Abstract,  Text,  Acknow  ledgments.  Ref- 
erences, each  Table,  each  Figure,  and  each  Appendix.  Use  standard 
English  in  the  first  person  and  acti\  e  voice.  Type  all  headings  in  ini- 
tial-capital letters  (eg.  Introduction,  Methods,  Patients,  Equipment, 
Stadsdcal  Analysis,  Results,  Discussion).  Center  the  main  section  head- 
ings and  place  second-level  headings  on  the  left  margin. 

.Abstract.  Please  ensure  that  the  abstract  does  not  contain  any  facts 
or  conclusions  that  do  not  also  appe;ir  in  the  body  text  Limit  the  abstract 
to  no  more  than  250  words. 

Key  \\  ords.  Include  a  list  of  6  to  10  key  words  or  key  phrases  in 
Research  Articles,  Reviews,  Overviews,  Special  Articles,  and  Case 
Reports.  Key  words  ;ire  best  selected  fnim  the  Medic;il  Subject  Head- 
ings (McSH)  u.sed  by  MEDLI.NE  and  available  at  liirp:/A\\\\\.iiliii.iiUt. 
gov/mesh/meshhonu:  luinl. 
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References.  Assit:i)  iclciciuc  minibcrs  in  the  order  ihat  ailiclcs  are 
eileil  111  \i>Lir  inamiscripl.  Al  the  end  of  the  maniiseript,  hst  the  cited 
works  in  numerical  iirder.  Abbreviate  joiiriial  names  as  in  liuhw  Xtcdi- 
ai.s.  List  all  authors.  11' the  reseiirch  has  not  yet  been  accepted  tor  pub- 
lication, cite  the  research  as  a  personal  communication  (eg. 
Smith  KR.  iviMinal  communication.  20()1 );  li(mv\rr.  ymi  nnisi  olmiiii 
Mrilli-n  pcmii'.sioii  from  the  author  to  cite  his  or  her  unpiihhshcil  data. 
Do  not  luiinbei  such  references:  instead,  make  parenthetical  reference 
in  the  bod\  text  of  your  manuscript.  Example:  "Recently.  Jones  ct  al 
found  this  treatment  elTectixe  in  4?  of  8.^  patients  (Jones  HI.  personal 
coninumication.  2(100). "' 


Corporate  author  book: 

.American  Medical  Association  Dcpiiilnicnl  of  Druys.  .\\\.\ 
drug  evaluations,  ."^rd  ed.  Liulelon  CO:  Publishing  Sciences 
Group:  1977. 

Chapter  in  book  with  editor(s): 

Isono  S.  Upper  airway  muscle  lunclion  during  sleep.  In:  Lough- 
lin  CM.  Carroll  JL.  Marcus  CL,  editors.  Sleep  and  breathing  in 
children:  a  developmental  approach.  (Lung  Biology  in  Health  and 
Disease.  Vol  147.  Claude  Lenfant.  Executive  Editor.)  New 
York/Basel:  Marcel  Dckkcr;  200(1:261-291. 


The  folloHing  examples  show  RespiraT()R\  C.\RE"s  style 
for  references. 

Paper  accepted  bul  not  yet  published: 

Hess  D.  New  therapies  for  asthma.  Rcspii  Care  {year,  in  press). 

Article  in  a  journal  carrying  pagination  throughout  the  volume: 
Legere  BM,  Kavuru  MS.     Pulmonarv    function  in  obesity. 
Respir  Care  2()()();4.'i(8):967-968. 

Article  in  a  publication  that  numbers  each  issue  beginning  witli  Page  1 : 
Kallstrom  TJ.  Focus  on  asthma — disea.se  management:  a  role  for 
the  respiratory  therapist.  AARCTimes  1999;2.^(Oct):16.  17.  19. 

Corporate  author  journal  article: 

American  Association  for  Respiratory  Care.  Clinical  Practice 
Guideline.  Removal  of  the  endotracheal  tube.  Respir  Care 
1999;44(  1  ):8.'i-90. 

Article  in  journal  supplement:  (Journals  differ  in  niimbenng  and  iden- 
tifying suppleinents.  Supply  infonnation  sufficient  to  allow  reuieval.l 
Barnes  PJ.  Endogenous  inhibitory  mechanisms  in  asthma.   Am 
J  Respir  Crit  Care  Med  2000:  161(3  Pt  2):S176-S  181. 

Abstract  in  journal:  (Abstracts  citations  are  to  be  avoided,  and  those 

more  than  3  years  old  should  not  be  cited.) 

Volsko  TA,  De  Fiore  J.  Chatbum  RL.  Acapella  \  s  tluller:  per- 
formance comparison  (abstract).  Respir  Care  2000:45(8  ):991. 

Editorial  in  a  journal: 

Giordano  SP.  What's  that  sound".'  (editorial)  Respir  Care 
2000:451  l()):l  167-1 1(58. 

Editorial  w ith  no  author  gi\en: 

The  perils  of  paediatric  research  (editorial).  Lancet 
I999:353(9I.54):685. 

Letter  in  journal: 

Piper  SO.  Testing  conditions  for  nebulizers  ( letter).  Respir  Care 
2000:45(8):971. 

Book:  (For  any  book,  specific  pages  should  be  cited  w  hene\er  ret- 
erence  is  made  to  specific  statements  or  other  content. ) 

Cairo  JM,  Pilbe;im  SP.  Mosby's  respiratory  care  equipment.  6tli 

ed.  St  Louis:  Mosby:  1999:76-85. 


World  Wide  Web 

American  Lung  .Association.  Trends  in  pneumonia,  influen/a,  and 
acute  respirator)'  conditions  mortality  and  moitiidity,  Febniiiiy.  2(XX), 
http://www.lungusa,org/data.  Accessed  Ninemher  20.  2000. 

Tables.  Tables  should  be  conscculn  ely  numbered.  .At  the  bottom 
of  the  table  define  and/or  explain  all  abbreviations  and  symbols  used 
in  the  table.  For  footnotes  use  the  following  symbols,  superscripted, 
in  the  table  body,  in  the  following  order:  *,  t.  X.  §,  ||,  %,  **,  tt.  If 
data  include  a  "±"  value,  please  indicate  whether  the  \  alue  is  a  stan- 
dard deviation  or  standard  error  of  the  mean. 

Figures  (illustrations).  Figures  include  graphs,  line  drawings,  pho- 
tographs, and  radiographs.  .All  figures  should  be  sharp  black-and- 
white  images  and  be  camera-ready.  Glossy  prints  are  preferred,  but 
a  good  laser  print  will  do.  Use  only  illustrations  that  clarify  and  aug- 
ment the  text.  Radiographs  should  clearly  illustrate  the  point  being 
made  and  should  be  submitted  as  black-and-white  glossy  photographs. 
If  color  is  essential  to  the  figure,  consult  the  Editorial  Office  for 
more  information.  In  reports  of  animal  experiments,  use  schemat- 
ic drawings,  not  photographs.  A  letter  of  consent  must  accompa- 
ny any  photograph  of  an  identifiable  person.  Number  figures  con- 
secutively a.s  Figure  1.  Figure  2.  etc.  All  the  figures  must  be  mentioned 
in  the  text.  Every  figure  must  have  a  legend  (a  title  and/or  descrip- 
tion explaining  the  figure).  Figure  legends  should  appear  as  sep- 
arate paragraphs  at  the  end  of  the  manuscript  ( after  the  References 
section),  in  the  same  computer  tile  as  the  manuscript  (not  in  a  sep- 
arate file,  as  with  the  tables  and  figures). 

Do  not  create  scanned  \  ersions  of  figures  bonow  ed  from  other  pub- 
lications; clear  photocopies  are  preferable.  To  include  figures  pre- 
viously published  in  other  publications  you  must  obtain  permission 
from  the  original  cops  right  holder.  Figures  must  be  of  professional 
quality  and  a  copy  of  the  article  trom  w  hich  the  figure  came  should 
be  available. 

Drugs.  Precisely  identify  all  drugs  and  chemicals  used,  giving  gener- 
ic (nonproprietary)  names,  doses,  and  methods  of  administration. 
Brand  or  trade  names  may  be  given  in  parentheses  after  generic 

names. 

Commercial  Products.  In  the  text,  parenthetically  identify  com- 
mercial products  m\\\  on  tirst  mention,  giving  the  manufacturer's 
name  and  location.  lAample:  "\\c  |x-riomied  spirometrv  ( 1085  Sys- 
tem. Medical  Graphics.  Minneapolis.  Minnesota)."  Provide  model 
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luiinlxTs  il  ,i\iiilatilc.  and  iiuuuit'acturer's  suggoslcd  prici.-  il  the  study 
has  cost  implications. 

IViiiiissioiis:  ^'oii  must  obtain  written  permission  to  use  pictures 

of  idciililialijc  indi\  iduals  or  to  name  indi\  iduaK  in  the  Acknowl- 
edgments section,  ^'ou  must  obtain  uritlcn  permission  Irom  the 
original  copyright  holder  to  use  figuivs  or  tables  Irom  other  pub- 
lications. Copies  of  all  applicable  permissions  must  be  on  file  at 
RhSI'IR.\T{)R>  C ARi:  before  a  manuscript  goes  to  press.  Copyright 
is  most  often  held  by  the  journal  or  btxik  in  which  the  figure  or  table 
originally  appeared  and  applies  to  the  creativity,  style,  and  form 
in  which  the  facts/data  are  presented  to  the  reader;  the  facts  them- 
sel\es  ;uv  not  copy  nghl-pnnectable.  llierefoiv.  [vrmission  is  rec|uircd 
to  reproduce  a  table  or  figure  directly,  or  with  minor  adaptations, 
from  a  journal  or  book,  but  permission  is  not  required  if  data  are 
extracted  and  presented  in  a  new  fonnat.  In  that  case,  cite  the  source 
of  the  data  as  in  the  following  example:  "Adapted  trom  Reference 
23." 

Kthics.  When  reptirting  experiments  on  human  subjects,  indicate  that 
procedures  were  conducted  in  accordance  with  the  ethical  standards 
of  the  World  Medical  Associatiuii  Declamtloii  of  Helsinki  (see  Respir 
Care  1997:42(6):635-636:  also  available  at  hltp://\\w\v.wma.net/e/ 
l7-c_ei)iiiuf;rai>hiuiiiihciini:.lnml)  or  of  [he  institution's  committee 
on  human  experimentation.  State  that  informed  consent  was 
obtained.  Do  not  use  patients"  names,  initials,  or  hospital  numbers  in 
text  or  illustrations.  When  reporting  evpcriments  on  animals,  indicate 
that  the  institution's  policy,  a  national  guideline,  or  a  law  on  the  care 
and  use  ol  laboratory  animals  was  followed. 

Statistics.  Identity  the  statistical  tests  used  in  analyzing  the  data  and 
give  the  prospectively  determined  level  of  significance  in  the  Meth- 
ods section.  Report  p  values  in  the  Results  section.  Cite  only  textbook 
and  published  article  references  to  support  choices  of  tests.  Paren- 
thetically identify  any  computer  programs  used.  If  data  include  a  ""±" 
\  alue.  please  indicate  w  hether  the  v  alue  is  a  standiird  de\  iation  or  stan- 
dard error  of  the  mean. 

Units  of  Measurement  Express  all  measurements  in  SI  t.S'y  svc/oc  Inier- 
itaiionale)  units  (units  and  conversion  factors  listed  at  Respir  Care 
I997;42(6):640  and  also  available  at  hnp://\\\\w.nj(mnud.com/ 
aiitlu>r_f;iii(le/.  .Show  gas  pressures  ( including  blood  gas  tensions)  in 
millimeters  of  mercury  (mm  Hg). 

Contlict  of  Interest.  On  the  co\  er  page,  authors  must  disclose  any 
liaison  or  financial  anangemenl  they  have  with  a  manufacturer  or 
distributor  whose  product  is  addressed  in  the  manuscript  t)r  w  ith  the 
manufacturer  or  distributor  of  a  competing  product.  Such  arrange- 
ments do  not  disqualify  a  paper  from  consideration  and  are  not  dis- 
ck)sed  to  re\  iewers.  Rev  iewers  are  screened  for  possible  confiict  ol 
interest. 

Abbreviations  and  Symbols.  Use  the  standard  abbreviations  and 
symbols  listed  at  Respir  Care  1997:42(6):637-642  (also  available 
at  htti7://\v\\\v.rcjmiriial. com/author _}iuide/).  Do  not  create  new 
abbreviations.  Do  not  use  abbreviations  in  the  title  or  section  head- 
ings and  do  not  use  unusual  abbrc\  iations  in  the  abstract.  Use  an 


abbreviation  only  if  the  term  (xxurs  4  or  more  times  in  the  paper. 
Parenthetically  define  nil  abbreviations:  write  out  the  full  term  on 
first  mention,  followed  by  the  abbreviation  in  parentheses. 
Example:  chronic  obstructive  pulmonary  disca.se  (COPD).  There- 
after use  only  the  abbreviation.  Standard  units  of  measurement  and 
scientific  terms  can  be  abbreviated  without  explanation  (eg.  IVmin. 
mm  Hg.  pH.  O:). 

Please  use  the  following  forms:  cm  HiO  {not  cmH20).  f  (not  bpm), 
1.  (not  1).  17min  (not  I.PM.  l/min.or  Ipml.  mL(not  ml),  mm  Hg  (not 
mniHg).  pH  (not  Ph  or  PH).  p  >  O.CXJI  (not  p>0.(X)l ),  s  (not  sec).  Spo2 
(arterial  oxygen  saturation  measured  via  pulse-oximetry). 

Prior  and  Duplicate  Publication  In  general,  do  not  submit  work  that 
has  been  published  or  accepted  elsewhere,  though  in  special 
instances  the  Editor  may  consider  such  material  if  the  original  pub- 
lisher grants  permission.  Please  consult  the  Editor  before  submitting 
such  wiirk. 

.Authorship.  .Ml  persons  listed  as  authors  must  have  participated  in 

the  reported  work  and  in  the  shaping  of  the  manuscript,  all  must  have 
proofread  the  suhnnttcd  manuscript,  and  all  should  be  able  to  pub- 
licly di.scuss  and  defend  the  paper's  content.  A  paper  of  corporate  author- 
ship must  specify  the  key  persons  responsible  for  the  article.  Attri- 
bution of  authorship  is  not  based  solely  on  solicitation  of  funding, 
collection  or  analysis  of  data,  provision  of  advice,  or  simikir  services. 
Persons  who  pro\  ide  such  ancillary  services  may  be  recognized  in  an 
Acknowledgments  section,  but  written  permission  is  required  from 
the  persons  acknowledged. 

Reviewers:  Please  supply  the  names,  credentials,  affiliations,  address- 
es. ;ind  phone/fax  numbers  of  3  professionals  whom  you  consider  expert 
on  the  topic  of  > mir  paper.  Your  manuscript  may  be  sent  to  one  or 
more  of  them  for  blind  peer  ie\  icw . 

Submitting  the  Manuscript 

Submit  3  printed  copies  and  one  (3..^-inch)  computer  diskette.  The 
printed  copies  should  each  include  photocopies  of  all  of  the  Figures. 
Tables,  and  Appendixes.  On  the  diskette,  the  manuscript  should  be 
in  one  file  and  the  tables  in  a  separate  file.  If  soft  copies  of  the  fig- 
ures are  available,  they  should  also  be  in  a  separate  file.  However,  do 
not  create  scanned  versions  of  figures  Iwrrowed from  other  publications: 
clear  photocopies  are  preferable.  Include  the  completed  Cover  Let- 
ter and  Checklist  (see  next  page)  and  peniiission  letters  Mail  to  RF..S- 
P!RATHR\  C ARi:.  6()()  Ninth  Avenue.  Suite  702.  .Seattle  VVA  98104. 
Do  not  fax  manuscripts.  Receipt  will  be  acknowledged. 

R^;splRAT()R^  Cark 
KditorialOmce: 

600  Nitith  Avenue.  Suite  702 
Seattle  W A  ^)8 1 04 

(206)  223-0558  (voice) 

(206)  223-0563  (fax) 

ivjounial  ^  aarc.org 
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Cover  Letter  &  Checklist 

A  copy  of  this  completed  form  must  accompany  all  manuscripts  submitted  for  publication. 


Title  of  Paper: 

Publication  Category: 


Corresponding  Author: Phone: FAX: 

Mailing  Address: 

Reprints:      ;_)  Yes     lJ  No  E-mail  Address: 


"We,  the  undersigned,  have  all  participated  in  the  work  reported,  proofread  the  accompanying  manuscript,  and  approve  its  sub- 
mission for  publication."  Please  print  and  include  credentials,  title,  institution,  academic  appointments,  city  and  state.  If  more 
than  4  authors,  please  use  another  copy  of  this  form.* 


"First  Author: 


Author  Signature/Date. 


•Second  Author: 


Author  Signature/Date, 


'Third  Author: 


Author  Signature/Date. 


'Fourth  Author: 
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&  Services 


Oxygen  Conserving  Regulator.  Preci- 
sion Medical  annoiinces  Its  new  Easy- 
Pulse  Oxygen  Conser\ing  Regulator.  Ac- 
cording to  the  iiianiitactLirer.  FasyPulse  is 
the  industry's  smallest  and  lightest  oxy- 
gen-conserving regulator  and  combines 
the  comfort  of  a  single-lumen  cannula. 
the  reliability  of  a  pneumatic  unit,  and  the 
pulse  of  an  electronic  conserver.  It  re- 
places the  double-lumen  cannula  found  in 
all  other  pneumatic  oxygen  conserves 
with  a  single-lumen  type — a  stock  item 
that  requires  no  special  ordering,  says 
Precision  Medical.  The  manufacturer 
claims  that  with  its  ability  to  control 
minute-volume,  delivered  cylinder  dura- 
tion is  easy  to  calculate,  eliminating  at 
least  one  house  call  a  month.  For  more  in- 
formation from  Precision  Medical,  circle 
number  183  on  the  reader  service  card  in 
this  issue,  or  send  your  request  electroni- 
cally  via  "Ad\ertisers  Online"  at 
Iittp://\\  WW  .aarc.org/buyers_guide/ 


Digital  AnipliHiT.  SensorMedics  has  in- 
troduced the  C'cphalo  digital  ampliller.  an 
all-purpose  msirument  used  in  both  the 
sleep  and  EEC  laboratories.  It  has  recent- 
ly received  FDA  approval,  according  to 
the  manufacturer.  The  newly  designed 


amplifier  features  built-in  Sa02,  23  refer- 
ence channels.  9  separate  differential 
channels,  and  8  DC  channels,  says  .Sen- 
sorMedics. In  addition,  the  Sa02  has 
been  combined  u  ith  the  amplifier,  report- 
edly reducing  the  space  and  cables  need- 
ed in  the  lab.  Data  from  and  control  infor- 
mation lo  the  amplifier  is  transferred  via  a 
L  SLi  port.  The  maximum  data  collection 
rate  is  1  ()()()  H/.  according  to  the  manu- 
tacturer.  For  more  Information  from  Sen- 
sorMedics. circle  number  184  on  the 
reader  service  card  in  this  issue,  or  send 
your  request  electronically  via  "Ad\ertis- 
ers  Online"  at  htlp://ww\v. aarc.org/ 
buvers  siuide/ 


« 

Compact  Stat  Cart.  A  compact  stat  cart 
from  Nova  Biomedical  is  specifically  de- 
signed for  use  with  the  Nova  Stat  Profile ' 

pHOx®  blood  gas  and  critical  care  analyz- 
ers in  point-of-care  applications.  The 
manufacturer  says  that  the  compact  foot- 
print of  the  Stat  Profile  pHOx  Can  allows 
the  analy/er  to  be  situated  as  near  to  the 
patient  as  possible  and  maximizes  fioor 
space  at  point-of-care  locations,  such  as 
operating  rooms  and  emergency  depart- 
ments. The  pHOx  Cart  is  equipped  with  a 
medical  grade,  uninterruptible  power 
manager  (UPM)  that  pro\ides  clean,  con- 
ditioned power  to  the  analyzer,  reports 
No\a  Biomedical,  which  also  says  that 
the  UPM  features  built-in  line  condition- 
ing and  has  up  to  60  minutes  of  reserve 
time.  Batteries  are  field  replaceable  and 


can  be  recharged  in  24  hours.  The  manu- 
facturer says  that  the  UPM  is  compatible 
with  all  other  Nova  analyzers,  in  addition 
to  the  pHOx  series.  For  more  information 
from  SensorMedics.  circle  number  185 
on  the  reader  service  card  in  this  issue,  or 
send  your  request  electronically  via  "Ad- 
vertisers Online"  at  http://www.aarc. 
org/buversguidc/ 


Electronic  Stethoscope.  The  new  3Mt^' 
l.ittman'  Stethoscope  Model  4000.  which 
provides  18x  the  amplification  of  their 
conventional  stethoscopes  and  digitally 
records,  stores,  and  transmits  sounds  via 
infrared  to  other  devices  is  being  intro- 
duced by  Slethoscope.com  of  VVayland. 
Massachusetts,  according  lo  a  recent 
press  release.  The  manufacturer  says  that 
the  Model  4000  stethoscope  provides  25 
dB  amplification  to  make  difficult  sounds 
easier  to  hear  and  has  an  LCD  display  in 
the  chest-piece  that  includes  heart  rate 
readout.  Featuring  filter  circuitry  with  3 
frequency  ranges,  it  digitally  records 
sounds  on  6  distinct  tracks  and  allows  in- 
stantaneous playback  at  normal  and  half 
speed.  Stethoscope.com  says  that  the 
Littman  Electronic  Stethoscope  Model 
4()()()  transmits  recorded  sound  via  in- 
frared to  another  Model  4(XX)  or  to  an 
IBM-compatible  PC.  which  can  then  be 
distributed  via  e-mail  as  WAV  files.  For 
more  information  from  Stethoscope.com. 
circle  number  186  on  the  reader  service 
card  in  this  issue,  or  send  your  request 
electronically  via  "Advertisers  Online"  at 
hitp://www. aarc.org/buyers_guide/ 
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The  American  Association  tor  Respiratory  Care  and  its  sci- 
ence journal.  RfspiraTORY  Cark.  invite  submission  ot"  brief  ab- 
stracts related  to  any  aspect  of  cardiorespiratory  care.  Tlie  ab- 
stracts will  be  reviewed,  and  selected  authors  will  be  invited  in 
present  posters  at  the  OPEN  FoRL'M  during  the  AARC 
International  Respiratory  Congress  in  Tampa.  Florida.  October 
5-8.  20()2.  Accepted  abstracts  will  be  published  in  the  August 
2002  issue  of  RlspiraioR'i  CARb.  Membership  in  the  AARC  is 
not  required  for  participation.  All  accepted  abstracts  are  automat- 
ically considered  for  ARCF  research  grants. 

SPKCIFICATIONS— READ  CARKFIII.I.Y! 

An  abstract  may  report  ( 1 )  an  ()ri}>inul  stud>,  (2)  the  valua- 
tion of  a  method,  device  or  protocol,  or  (3)  a  case  or  case  sc- 
ries. Topics  may  be  aspects  of  adult  acute  care,  continuing 
care/rehabilitation,  perinatology/pediatrics,  cardiopulmonary 
technology,  or  health  care  delivery.  The  abstract  may  have  been 
presented  previously  at  a  local  or  regional — but  not  national — 
meeting  and  should  not  have  been  published  previously  in  a  na- 
tional journal.  The  abstract  will  be  the  only  e\idence  by  which 
the  re\  iewers  can  decide  whether  the  authiir  should  he  in\  itcd  to 
present  a  poster  at  the  OPEN  FORUM.  Therefore,  the  ahstnut  must 
provide  all  iinpoitcint  data,  findings,  and  conclusions.  Give  spe- 
cific information.  Do  not  write  such  general  statements  as 
"Results  will  be  presented"  or  "Significance  will  be  discussed." 

ESSENTIAL  CONTENT  ELEMENTS 

Original  study.  .Abstract  must  include  ( I )  Background:  state- 
ment of  research  problem,  question,  or  hypothesis;  (2)  Method: 
description  of  research  design  and  conduct  in  sufficient  detail  to 
pemiit  judgment  of  \alidity;  (3)  Results:  statement  of  research 
findings  with  quantitative  data  and  statistical  analysis:  (4) 
Conclusions:  interpretation  of  the  meaning  of  the  results. 

Method,  de\ice,  or  protocal  valuation.  Abstract  must  in- 
clude ( I )  Background:  identification  of  the  method,  device,  or 
protocol  and  its  intended  function;  (2)  Method:  description  of  the 
evaluation  in  sufficient  detail  to  permit  judgment  of  its  objectivi- 
ty and  validity:  (3)  Results:  findings  of  the  evaluation:  (4) 
Experience:  summary  of  the  author's  practical  experience  or  a 
lack  of  experience;  (5)  Conclusions:  interpretation  of  the  evalua- 
tion and  experience.  Cost  comparisons  should  be  included  where 
possible  and  appropriate. 

Ca.se  report.  Abstract  must  report  a  case  that  is  uncommon  or 
of  exceptional  educational  value  and  must  include  (  I  ) 
Introduction:  relevant  basic  information  important  to  under- 
standing the  case.  (2)  Case  Summary:  patient  data  and  response, 
details  of  interventions.  (3)  Discussion:  content  should  refiect  re- 
sults of  literature  review.  The  author(s)  should  have  been  actively 
involved  in  the  case  and  a  case-managing  physician  must  be  a  co- 
author or  must  approve  the  report 


submit  your  Open  Forum  abstract  electronically 

I   visitwww.rcjournal.com  , 
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Accepted  abstracts  will  be  photographed  and  reduced  by  40%; 

thcrclore.  the  si/e  of  the  original  text  should  be  at  least  10  points.  A 
font  like  HeKetica  or  Times  makes  the  clearest  reproduction.  The 
first  line  of  ihe  abstract  should  be  the  title  in  all  capital  letters.  Title 
should  explain  content.  Follow  title  with  names  of  all  authors  (in- 
cluding credentials!,  institution(s),  and  IcKation:  underline  presen- 
ter" s  name.  Type  or  electronically  print  the  abstract  .mgle  .■spaced  in 
(me  paragraph  on  a  clean  sheet  of  paper,  using  margins  .set  so  that 
the  abstract  will  fit  into  a  box  no  bigger  than  IH.H  cm  (7.4")  by  13.9 
cm  (5.5"),  as  shown  tm  the  reverie  of  this  page.  Insert  only  one  let- 
ter space  between  sentences.  Text  submission  on  diskette  is  allowed 
but  must  be  accompanied  by  a  hard  copy.  Data  may  be  submitted  in 
table  form,  aiul  simple  figures  may  be  included  provided  they  fit 
within  the  space  allotted.  No  figure,  illustration,  or  table  is  to  he  at- 
tached to  the  abstract  fiirm.  Provide  all  author  information  request- 
ed. .Standard  abbreviations  may  be  employed  w  ithout  explanation; 
new  or  infrequently  used  abbreviations  should  be  spelled  out  on 
first  use.  ."Xny  recurring  phrase  or  expression  may  be  abbreviated,  if 
it  is  first  explained.  Check  the  abstract  for  ( I )  errors  in  spelling, 
grammar,  facts,  and  figures:  (2)  clarity  of  language:  and  (3)  confor- 
mance to  these  specifications.  An  abstract  not  prepared  as  requested 
may  not  be  reviewed.  Questions  about  abstract  preparation  may  be 
telephoned  to  Linda  Barcus  at  (972)  406-4667. 
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We  encourage  electronic  submission.  .Send  all  subinissions  to  bar- 
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